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ABSTRACT
Coal Mine Remediation as a Tool to Improve Disparate Coal Mining Impacts in
Appalachian Communities Utilizing a Community Health Assessment Conceptual Model
Sarah J. Surber, M.S., J.D.
The coalfields region of central Appalachia bears the unfortunate hallmark characteristics
of low socioeconomic status, poor health outcomes, and some of the lowest life expectancies in
the United States, making some residents potentially part of vulnerable health populations.
Vulnerability impacts the ability of individuals to respond or recover from stressors—
particularly environmental pollution—not as well as other individuals. Moreover, the economic
outlook for the region is grim, given that the international coal mining industry has experienced
serious recent downturns, and increased production from the natural gas sector has made coalfired power production domestically less competitive. As a result, many of the larger coal
companies are in or have recently been in bankruptcy, leaving coal mining states at risk for
large-scale forfeitures and abandoned coal mines. In 2016, the West Virginia Department of
Environmental Protection (WVDEP) estimated that coal operators in the bankruptcy process held
over 900 mine site permits, leaving sites in various stages of mining. Unremediated coal mines
may pose a risk for safety and discharge pollutants into surface waters, potentially impacting
water quality. Given that the communities near coal mines may constitute vulnerable health
populations, the impacts of pollution stressors pose a serious public health concern. Coal mining
states should prioritize the remediation of forfeited and abandoned coal mines due to these
concerns. However, serious financial limitations may impact the states’ abilities to remediate
these sites.
Under the Surface Mining Control and Reclamation Act (SMCRA), coal mine operators
are required to post full financial assurance that the mine site will be remediated to
environmental performance standards. If a coal mine operator abandons a site without fully
remediating the environmental impacts, the state becomes responsible for the reclamation.
However, due to the ways states administer the bond programs under SMCRA, they may have
limited financial and administrative resources to remediate all existing abandoned coal mines,
and the possibility of future abandoned sites may strain those resources further. These issues of
available remediation resources is compounded by the disparate impacts of coal mining between
the counties, as well the watersheds. In West Virginia, disparities exists between the counties for
the amount of acres impacted by coal mining, with higher levels of mined acres occurring in
counties with the poorest health rankings. In addition, some counties and watersheds are much
more impacted by the costs of under-secured reclamation bonding. Counties with the worst
health outcome rankings have the greatest amounts of potential risks for under-secured coal mine
bonding. As a result, vulnerable health populations may live in areas where the state does not
have adequate financial assurance to remediate abandoned coal mines and the watersheds heavily
impacted by mining, placing these residents at further risk for long-term environmental stressors.
Surface water pollution presents one source of environmental stressor. Long-term surface
water quality issues may already exist at many coal mine sites, as evidenced by a history of longterm pollutant discharge violations under the Clean Water Act (CWA). Over 43% of the
individual coal mine sites that West Virginia Department of Environmental Protection (WVDEP)

certified would meet water quality standards and nearly half of the total WVDEP coal mining
state water quality certifications issued in order for the sites (or portions of the sites) to be
constructed under the CWA resulted in consent decrees or other types of settlements for
violations of state water quality standards. These pollutant discharge violations were also from
larger acre sites with that predominantly drain into the Coal, Upper Guyandotte, Upper
Kanawha, Lower Guyandotte, and other watersheds that are currently listed with impaired status
under the CWA. CWA violation consent decrees involving 5 of the largest coal operators in
West Virginia occurred in areas of the state with the worst health rankings.
With limited financial and administrative resources, WVDEP is currently responsible for
remediation at 192 post-SMCRA forfeited mines with water pollution discharges, at an estimated
initial cost of $35.5 million and $6.7 million in annual treatment costs. WVDEP has not
completed remediation at these sites. Because of the need for prioritization of the state’s cleanup
of these forfeited mines, regulations require that WVDEP maintain a priority listing of forfeited
sites based upon (1) the severity of the water discharges, (2) the quality of the receiving stream,
(3) the effects on downstream water users, and (4) “other factors” determined to affect the
priority ranking. Surface coal mine remediation presents an excellent opportunity to improve
both the environment of the coalfields and the health in communities surrounded by coal mines
and downstream of polluted mining water discharges. By utilizing a community health impacts
assessment conceptual model tailored to the concerns of West Virginia and central Appalachia,
WVDEP can identify the existing pollution burdens on communities and vulnerable health
populations to utilize community health as one factor in prioritizing mine remediation. By
utilizing data that the state—specifically WVDEP—already collects and maintains, as well as
other easily-accessible and publicly available information, WVDEP can utilize this community
health assessment conceptual model framework to objectively consider characteristics of the
coalfield communities. This conceptual model is objective and tailored to mine remediation. It
fits within existing West Virginia laws and regulations and would not require Legislative
rulemaking to incorporate into practice.
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Chapter 1 Introduction
“Environmental justice is a very good concept, but it turns out you need a high population to
qualify for justice.”1
Section 1.1 Background
The coalfields region of central Appalachia bears the unfortunate hallmark characteristics
of low socioeconomic status, poor health outcomes, and some of the lowest life expectancies in
the United States, making residents potentially members of vulnerable health populations.
Vulnerable health may impact the ability of individuals to respond or recover from stressors—
particularly environmental pollution—not as well as other individuals. Coal mining in West
Virginia is most concentrated in the southern coalfields, one of the poorest and least healthy
areas in the U.S. Epidemiological studies have associated coalfield residents, particularly in
areas using the mountaintop removal mining method, with the following poor health outcomes
compared to other central Appalachian residents: total mortality for all causes [1], birth defects
[2]; chronic cardiovascular disease [3-5]; hypertension [4]; chronic obstructive pulmonary
disease (COPD) and other respiratory conditions [4, 6]; hospitalizations for hypertension, COPD,
and general respiratory conditions [7, 8]; self-reported cancer rates [9]; cancer mortality [10, 11];
lung cancer [12]; chronic kidney disease [4]; angina or chronic heart disease [5]; heart attack [5];
mortality for chronic heart, kidney, and respiratory disease [13]; self-reported respiratory,
cardiovascular, skin, gastrointestinal, muscle, eye, ear, nose, and throat [14]; and an overall
poorer health-related quality of life [14-16]. Other research through the Appalachian Research
Initiative for Environmental Science (ARIES)—funded by the coal industry—found no elevated
mortality for coalfields residents compared to other Appalachian residents [11, 17], birth-defects
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Rebecca Roter, rural Appalachian resident, quoted in Smith, Heather, “Rotten odors rouse
1

[18], or circulatory hospitalizations [19]. Research financially supported by the National Mining
Association found increased mortality rates in coalfields areas associated with “economic and
cultural disadvantages” in the region [20]. Although more research is needed on epidemiological
associations regarding the mining regions, it is clear that these areas have poor health.
Physical pathways for which surface coal mining may cause or contribute to poor health
and disease outcomes have been identified [21-26]. Poor health outcomes, including cancer
mortality, have been associated with low stream quality in areas associated with surface mining
[10]. No biological research has identified a single pollutant or emission source as a culprit
causing the poor health disparities found in central Appalachia. Cumulative impacts may be
caused by a high density of coal mining in the region, coupled with a variety of socioeconomic
factors.

As such, the central Appalachian population may constitute a disadvantaged or

vulnerable population subject to cumulative risks from dense pollution affecting surface water,
groundwater, and air. It is clear that more research in these areas is needed, particularly if the
executive branch administrations of the federal and state governments desire to move the coal
industry forward.
Although environmental pollution from industrial sources is often regulated by any
number of federal, state, and sometimes local laws and regulations, including the Clean Water
Act (CWA); the Clean Air Act (CAA); the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA); the Resource Conservation and Recovery Act
(RCRA); the Endangered Species Act (ESA); the Surface Mining Control and Reclamation Act
(SMCRA); and the National Environmental Policy Act (NEPA), as well as zoning laws, these
laws are often focused on individual pollutants and not on the synergistic effect of pollution on
humans and the environment [27]. Research indicates that areas of concentrated pollution
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sources are likely to be those areas identified by populations of lower socioeconomic status, poor
health outcomes, racial or ethnic minorities, and areas with higher social stressors [27].
Regardless of the causes, or sources, West Virginia and central Appalachia have serious public
health, socioeconomic, and governmental economic issues.
An immediate concern exists for central Appalachia that affects public health, the
environment, and the economy of the states. Numerous coal companies have been or currently
are in the process of bankruptcy, and bankruptcy looms over even more coal companies, even
those that seemed in the midst of a boom less than a decade ago. In 2016, the West Virginia
Department of Environmental Protection (WVDEP) estimated that coal operators in the
bankruptcy process held over 900 mine site permits, leaving sites in various stages of mining.
If the coal industry suffers a further collapse, it could force hundreds of permitted mines
into abandoned status.

Many of these sites may continue to discharge pollutants into

waterbodies, particularly as stormwater discharges through valley fills of the overburden and
mine spoil created through mountaintop removal mining. Therefore, even if operations cease at
the mines, the mines may continue to leach, discharge, and otherwise emit pollution into the
environment.
The environmental pollution impacts from unreclaimed coal mines are a potential
concern for public health due to “triple jeopardy”: (1) the vulnerable populations within these
mining communities afflicted by poor health and low socioeconomic status, (2) potential public
exposures to unreclaimed sites that may cause or contribute to further poor health, and (3) little
to no funding to improve these negative conditions, perpetuating further cycles of environmental
injustice [28-30]. Thus, in order to begin to understand these public health and environmental
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justice issues, this research addresses the impacts of coal mining on individual counties and
watersheds in West Virginia.
Under state and federal laws, the coal operator is required to meet both performance and
environmental standards, including water quality. However, if the mine becomes abandoned, the
state is required under the SMCRA and CWA to remediate the pollution, including any water
pollutants and land reclamation.

In order to ensure mining operators are accountable for

remediation and that the state has the funding to remediate in the absence of a financially
responsible operator, SMCRA requires that states receive “financial assurance” from operators.
Financial assurance usually occurs through site-specific funds bonding by the operators. Rather
than require full-cost bonding of coal mine sites, many coal mining states (including West
Virginia) use an alternative bonding system. This system allows the state to under-value the sitespecific bonds by supplementing with a tax on each ton of coal mined for the entire industry. It
is unclear what risks the alternative bonding system may create for West Virginia. However, due
to the large size of some mine sites and the high costs to remediate long-term water pollutants,
particularly selenium and ionic compounds that result in high levels of conductivity, the
expenses for remediating many coal mine sites may be great. Chapter 2 analyzes the potential
problems arising from the alternative bonding system, particularly because of the disparate
impacts on specific counties, watersheds, and vulnerable health populations.
Surface water pollution presents one environmental stressor. Long-term surface water
quality issues may already exist at many coal mine sites, as evidenced by a history of long-term
pollutant discharge violations under the CWA. In the last decade, 6 of the largest coal operators
in West Virginia individually entered into consent decrees for long-term violations of the CWA
for the discharge of pollutants into West Virginia’s coalfield waterbodies. These consent decrees
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represent tens of thousands of violations. For hundreds of these mine sites, West Virginia was
required to certify that these coal operators and the sites would comply with water quality
standards under section 401 of the CWA. These violations occurred in the counties with the
worst health outcomes, and these mine sites discharged into impaired waterbodies. Chapter 3
examines the legal and public policy implications behind the failures of the state certifications of
dredge and fill permitting under sections 401 and 404 of the CWA.
With limited financial and administrative resources, WVDEP is currently responsible for
remediation at 192 post-SMCRA forfeited mines with water pollution discharges, at an estimated
initial capital construction cost of $35.5 million and $6.7 million in annual treatment costs.
WVDEP has not completed remediation at these sites. Because of the concerns regarding
remediation funding like those addressed in Chapter 2 and the need for prioritization of the
state’s cleanup of these forfeited mines, state regulations require that WVDEP maintain a priority
listing of forfeited sites based upon (1) the severity of the water discharges, (2) the quality of the
receiving stream, (3) the effects on downstream water users, and (4) “other factors” determined
to affect the priority ranking. Coal mine remediation presents an opportunity to improve the
environment of the coalfields, as well as the health in communities surrounded by coal mines and
downstream of polluted mining water discharges. By utilizing a community health impacts
conceptual model tailored to the concerns of West Virginia and central Appalachia, WVDEP can
identify the existing pollution burden on communities and the vulnerable health populations to
utilize community health as one factor in prioritizing mine remediation. Chapter 4 addresses the
use of a community health assessment conceptual model framework so that WVDEP can
objectively consider the characteristics of the coalfield communities.

5

This dissertation evaluates and addresses deficiencies and problems with existing legal,
regulatory, and policy issues associated with surface coal mining and the resulting potential
impacts on public health in the West Virginia coalfields and other coal mining states (see Table
1). Utilizing research data, this dissertation makes recommendations to improve upon the laws,
regulations, and policies governing surface coal mining in order to protect or improve public
health in coal mining communities.
Table 1 West Virginia Surface Coal Mine Legal, Regulatory, and Policy Issues with
Recommendations
Law/Policy
Surface Mine Control &
Reclamation Act (SMCRA)
“bond shall be sufficient to
assure the completion of the
reclamation plan”
30 U.S.C. § 1259(a)

Deficiencies/Problems
WV bond ceiling of $5,000
per acre (set in 1991)
W.Va. Code § 22-3-11(a)

Recommendations
Eliminate bond ceiling and require
full-cost bonding
Increase the bond ceiling to reflect
water reclamation costs
Increase the bond ceiling to reflect
inflation since 1991

Alternative Bond System,
Combination of SiteSpecific Bonding & Taxes
W.Va. Code § 22-3-11(c)(2)

Reduces the amount of
available site-specific
reclamation funds

Increase the site-specific bonding
and reduce the reliance on taxation
due to projected industry declines
and increased costs of reclamation

WV bond ceiling of $5,000
per acre
W.Va. Code § 22-3-11(a)
Self-bonding in lieu of
posting bond
W.Va. Code § 22-3-11(c)(1)

Existing bonds are below
bond ceiling

Review all bonds and reassess based
on reclamation costs

Self-bonding reduces or
eliminates the site-specific
available funding for
reclamation

Eliminate practice of self-bonding
due to uncertainty of industry and
self-bonded operator bankruptcies

Self-bonding application
does not require disclosure
of self-bonds in other states

Operators may have selfbonds in other states,
leaving WV unable to
access operator finances
during bankruptcies or
forfeitures

Eliminate practice of self-bonding
due to existence of self-bonding in
other coal mining states
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Require self-bonding applicant to
disclose amounts of other self-bonds

Law/Policy
Special Reclamation Trust
Fund & Special
Reclamation Water Trust
Fund taxes
W.Va. Code § 22-3-11(g)

Deficiencies/Problems
Special Reclamation funds
rely on future coal mining
to pay for past and current
reclamation

Recommendations
Reduce reliance on Special
Reclamation funds due to
uncertainties in coal industry

Special Reclamation Trust
Fund & Special
Reclamation Water Trust
Fund taxes
W.Va. Code § 22-3-11(g)

Tax of $0.279 per ton of
coal mined into Special
Reclamation Funds

Increase tax to anticipate risks of
large-scale future forfeitures

For approval of Alternative
Bond System, WV must be
“reasonably assured that
sufficient funds will be
available to complete the
reclamation, restoration and
abatement provisions for all
permit areas which may be
in default at any time.”
W.Va. Code § 22-3-11(c)(2)

WVDEP does not have an
assessment of the potential
water treatment cost
liabilities at existing and
future forfeited sites

Require land and water treatment
cost estimates and plans from all
coal operators at all sites

No requirement exists to
evaluate cumulative amount
of coal mining in counties
and watersheds

Disparate impacts exist
from the cumulative
amounts of coal mining on
counties and watersheds

Without financial estimates
of land and water costs of
reclamation, WV cannot
determine whether it has
sufficient funds to complete
this reclamation

Disparate impacts exist
from the amount of sitespecific bonds for coal
mines on counties and
watersheds
No requirement exists to
evaluate total amount of
coal mining in areas with
poor public health

Cumulative impacts from
coal mining exist in
counties with vulnerable
health populations

7

Evaluate and monitor cumulative
amount of coal mining by county
and watershed
Evaluate and monitor average sitespecific bonds in counties and
watersheds

Evaluate and monitor cumulative
amount of coal mining in counties
with poor public health to avoid
increased environmental burdens on
vulnerable health populations

Law/Policy
Clean Water Act requires a
401 certification that there
is “reasonable assurance”
that state water quality
standards will be met for
any proposed project
needing a 404 “dredge &
fill” permit from the U.S.
Army Corps of Engineers
33 U.S.C. § 1341(a)

Deficiencies/Problems
Nearly half of all 401 state
certifications issued by
WVDEP to coal operators
resulted in large-scale
violations of state water
quality standards, as
evidenced through coal
operator consent decrees

Recommendations
Re-assess the assumptions relied
upon to determine whether the
project will meet state water quality
standards
Assess whether WVDEP is capable
of adequately assessing state
certifications
Determine whether the permit
applicant (including corporate
parent) is in current or past violation
of state water quality standards
During the re-assessment of WV’s
state Clean Water Act authority,
include an evaluation of state
certification process and outcomes
for coal mining projects

Due to limited financial and
administrative resources,
WVDEP must maintain a
prioritization list of sites
needing state-implemented
remediation
W.Va. Code of Regulations
38-2-12.5.b

Despite existing biological
and epidemiological peerreviewed published research
studies finding poor public
health in the WV coalfields,
community health is not
considered as one factor in
prioritizing mine
remediation

Consider the cumulative impacts
from coal mining on community
health under the “other factors” in
prioritization
Incorporate a community health
assessment conceptual model in
order to evaluate and include
community health as an “other
factor” for coal mine remediation

Section 1.2 Literature Review
In light of the financial and pollution concerns regarding coal mine remediation, a
framework for objectively analyzing cumulative impacts using public health as a primary
concern would be beneficial in assisting states in prioritizing remediation. The strength of a
cumulative effects model is that it does not assign or indicate causation to the sources of
pollution and the potential health or socioeconomic characteristics of the communities. Instead,
8

it identifies areas where vulnerable populations exist as a way to (1) indicate where resources
could be spent to improve public health and (2) recommend that permitting authorities should be
cognizant of the potential risk of impacts to public health if additional pollution loads are
introduced into the environment. Moreover, a cumulative impacts model can also serve as a way
to objectively measure factors for environmental justice.
Previous research has identified two overarching concepts that define cumulative
impacts: burden of pollution and population characteristics [31]. Within those groups, the
models have identified five components to identify cumulative impacts: exposures, public health
effects, environmental effects, sensitive populations, and socioeconomic factors [31]. Other
models examine both community and individual-level vulnerability, in order to analyze risk
beyond the standard chemical risk-based analysis [32].
Existing cumulative models developed for areas in California utilize a ranking system,
comparing populations to determine if one population is affected by pollution more than others
[33]. The models identify key indicators of cumulative impacts and then rank the populations on
a scale [31].

The California models are tailored to reflect concerns for air pollution in urban

areas. The coalfields areas of West Virginia are mostly rural and have small populations in
relatively small cities and towns. However, coalfields residents often live in close proximity to
pollution sources, including underground and surface coal mines, coal preparation plants, coal
diesel truck traffic routes, slurry impoundments, and valley fills associated with the mountaintop
removal mining (MTR) method of surface coal mining. Community residents surrounded by
these pollution sources are often low-income, have high unemployment, and are living with poor
health conditions [1, 4, 15, 16, 34-39].

High or increased environmental law violations,

including public drinking water violations, have also been found in these areas [40-42].
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Regardless of the cause or causes of these adverse conditions in West Virginia and the
rest of central Appalachia, the presence of these concerns indicate a need to address cumulative
impacts on residents. Cumulative impacts have been defined as
exposures, public health, or environmental effects from the combined emissions
and discharges in a geographic area, including environmental pollution from all
sources, whether single or multi-media, routinely, accidentally, or otherwise
released. Impacts will take into account sensitive populations and socioeconomic factors, where applicable and to the extent data are available
[43]. Cumulative impacts on communities have been substantively addressed in and applied to
policy and regulatory actions in California, but have not been explored in or applied to West
Virginia or central Appalachia.
In the absence of data regarding the public health impacts of multiple pollutants on low
socioeconomic communities, an understanding of cumulative impacts is a way to identify
whether concerns exist that certain populations—particularly vulnerable health populations—
disproportionately bear the burden of pollution. Vulnerable health populations are those that
have both poor health outcomes and poor health factors. Vulnerability impacts the ability of
individuals to respond or recover from stressors—particularly pollution—not as well as other
individuals [44]. For example, not only can pollution cause health conditions, but also existing
health conditions can intensify the impacts of pollution on health, making some individuals more
sensitive to pollution [45].

With the poor health outcomes, poor health factors, and low-

socioeconomic status in the coalfields, combined with the existence of pollution from coal
mining, cumulative impacts on this population likely exist. A community health assessment
conceptual model tailored to the concerns and characteristics of West Virginia and central
Appalachia can be used as one factor to prioritize the limited resources to remediate abandoned
coal mines.
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Section 1.3 Research Aims
This dissertation utilizes three studies to investigate the ways in which the financial and
pollutant impacts from coal mining may disparately impact some residents more than others in
West Virginia.
Chapter 2 examines the impacts of industry decline in an alternative bonding system for
coal mine remediation on communities and watersheds.
Specific Aim 1: Establish the problem by identifying the risks of
large-scale coal industry failures on remediation of coal mines and
the associated issues of public health in West Virginia and central
Appalachia.
Chapter 3 examines the issue of water quality and county impacts arising from largescale violations of the CWA (established through individual consent decrees between coal
operators and governmental agencies) for mines that received state water quality certifications
for dredge and fill permits under the CWA jurisdiction of the Army Corps of Engineers.
Specific Aim 2: Identify and assess associated impacts on public
health from dredge and fill permitting using water quality
violations in West Virginia as a specific assessment measurement.
Chapter 4 identifies state-specific concerns arising from potential pollutant exposures for
coalfields communities and constructs a community health assessment conceptual model for the
prioritization of coal mine remediation by the state.
Specific Aim 3: Identify pollution exposures, indicators of public
health, and socioeconomic markers to assess community health as
a function of pollution burden and vulnerable health populations in
West Virginia and central Appalachia.
Specific Aim 4: Create a community health conceptual model for
West Virginia in addressing remediation of abandoned coal mines
as a way to improve or protect public health in central Appalachia.
Specific Aim 5: Identify issues that should be considered when
implementing a cumulative impacts analysis into law as a way to
11

address environmental justice for areas potentially impacted by
extractive industries.
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Chapter 2 Disparate Impacts of Coal Mining and Reclamation Concerns for West Virginia
and Central Appalachia
“When the State persists in ignoring federal authority without legal consequence, the climate of
lawlessness that results is not repaired once agency action is finally taken. Only a persistent
pattern of timely and forceful federal agency action will overcome the perception the enforcer is
toothless.”2
Section 2.1 Introduction
Two of the major problems that Congress intended to alleviate when it enacted the
Surface Mining Control and Reclamation Act (SMCRA) in 1977 were the environmental and
financial impacts from the remediation of abandoned surface coal mining sites.

Existing

abandoned coal mines polluted streams and rivers throughout Appalachia with a variety of
pollutants, most notably acid mine drainage (AMD), and the states and the federal government
lacked sufficient funding to remediate these sites and improve water quality. Previously, mine
operators caused significant degradation to the land and surrounding waterbodies and then
absconded with the profits without remediating the mine. In many instances, bankruptcy law
protected mine operators from the costs of remediation, and others simply vanished or were
unable to pay for remediation. The states and the federal government inherited the large costs of
remediation to deal with the environmental impacts and unsafe conditions at abandoned mine
sites. Therefore, key concepts that emerged from SMCRA were remediation performance
standards and financial assurance for coal mining reclamation.
Despite the aims of SMCRA, remediation is again quickly becoming a crisis issue. Due
to under-bonding and alternative bonding systems, combined with perpetual water pollution
discharges associated with large-scale surface coal mining, West Virginia and central Appalachia
face a risk that there will not be enough funding to reclaim all mine sites, which could result in
2

W.Va. Highlands Conservancy v. Norton, 190 F. Supp. 2d 859 (S.D.W.Va. 2002) (case
involving the West Virginia coal mining alternative bonding system).
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disparate impacts on certain residents and watersheds. The fall-out from the decline of the coal
mining industry has impacted and will continue to impact counties and states on a variety of
financial issues, including severance taxes, property taxes, and unemployment. My previous
research identified and analyzed the laws that have shaped concerns with the bonding systems
[46, 47]. This research addresses the bonding system because of the potential human health and
environmental impacts from unreclaimed coal mining sites, as well as the potential financial
risks to the states. To date, such an analysis has not been conducted. According to officials at
the West Virginia Department of Environmental Protection (WVDEP), pursuant to multiple
Freedom of Information Act requests, West Virginia has never conducted a study on the impacts
of coal mining or bonding on individual counties or watersheds.
Disparate impacts on communities will likely result because coal mining affects some
areas and watersheds much more than others.

Thus, environmental justice concerns exist,

especially because water quality violations from coal mining have been found to occur in areas
where community poverty is greater [40].

The environmental pollution impacts from

unreclaimed coal mines are a potential concern for public health due to “triple jeopardy”: (1) the
vulnerable populations within these mining communities afflicted by poor health and low
socioeconomic status, (2) potential public exposures to unreclaimed sites that may cause or
contribute to further poor health, and (3) little to no funding to improve these negative
conditions, perpetuating further cycles of environmental injustice [28-30]. In order to begin to
understand these public health and environmental justice issues, this research addresses the
impacts of coal mining on individual counties and watersheds.
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Section 2.2 Laws Governing Surface Coal Mine Reclamation
SMCRA requires mine operators to restore the land and return it to its pre-mining quality.
As a way to ensure that this will occur, states must receive financial assurance from the mine
operator, requiring the coal operator to provide the state with money “sufficient to assure the
completion of the reclamation plan” in the event that the mine operator fails to do so.3 In theory,
SMCRA ensures that states will have sufficient funds to reclaim every surface mine in the event
that any coal operator refuses to or is unable to complete reclamation.
Financial assurance typically occurs through site-specific financial bonding, using cash or
sureties. However, many states created alternative bonding systems to reduce the amount of
financial assurance required from the individual mining operators. For example, West Virginia
utilizes a Special Reclamation Trust Fund and a Special Reclamation Water Trust Fund, where it
assesses fees on each ton of coal extracted to fund both land and water reclamation costs. The
existence of these trust funds allows West Virginia to reduce the amount of financial assurance
from each mine site to a capped amount of no more than $5,000 per acre. This amount has not
been adjusted since 1991, despite the increased costs of reclamation due to inflation and costly
water treatment for long-term pollution discharges to comply with the Clean Water Act (CWA).
Land reclamation at the existing forfeited mines costs WVDEP an average of $2,700 per acre for
surface operations, $12,400 per acre for underground operations, and $7,300 per acre for other
types of operations (for example, preparation plants and haul roads).4 These average costs do not
include water treatment. The alternative bonding system means that West Virginia does not have
a full site-specific financial guarantee for every mine.
3

As codified in SMCRA under 30 U.S.C. § 1259 and West Virginia law under W.V. Code § 223-11).
4
As reported by WVDEP to the Report of the Special Reclamation Fund Advisory Council,
January 13, 2014.
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In addition to the alternative bonding system, West Virginia and other states allowed for
mine operators to apply for self-bonding. In West Virginia, self-bonding allowed companies like
Alpha Natural Resources and Massey Energy to give a corporate guarantee in lieu of posting a
bond because of the strength of its financial resources (with the subsidiary corporations relying
on the strength of the parent corporation). Based on Alpha’s resources, West Virginia had
approved Alpha for up to $375 million in unsecured bonds. When Alpha filed for Chapter 11
bankruptcy in 2015, it had guaranteed West Virginia approximately $186 million in unsecured
self-bonds, meaning that although Alpha had bond amounts assessed at each of its mine sites, the
full amount of those bonds were never posted. This left West Virginia with little to no secured
bonding going into Alpha’s bankruptcy. Alpha had similar self-bonds throughout the U.S. at the
time of its bankruptcy, prompting Congressional inquiry into these practices.5
Full reclamation is vital because unreclaimed coal mines create a variety of potential
environmental and safety problems. The water draining from the site may be untreated and
violate water quality standards of the CWA.

The unreclaimed land may not meet the

requirements of SMCRA, such as a risk of flooding conditions during rainfall events, impacting
the areas and waterbodies near the site. The land may be unstable, creating a risk or rock or
landslides. The site may remain denuded and insufficient to maintain a wildlife community,
leaving its quality similar to the pre-SMCRA strip mines that SMCRA was created to prevent.
If a mine site is not reclaimed to meet sufficient standards under SMCRA, it is the state’s
responsibility to reclaim the surface mine. In West Virginia, the mine’s bond is forfeited to pay
for reclamation costs and any reclamation costs above the amount of the bond is paid for by the

5

Moreover, West Virginia does not request information about the total amount of self-bonds
extended in other states. At the time of Alpha’s bankruptcy, it also had $411 million in selfbonds in Wyoming.
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Special Reclamation land and water trust funds (WVDEP is authorized to collect costs above the
bond directly from the operator, assuming the operator remains solvent).

The Special

Reclamation trust funds are financed by a tax on each ton of coal mined in the state (currently a
total of $0.279 per ton of coal extracted), bond forfeitures, and civil penalties. Because of the
current and projected future declines in the amount of coal mined, there are serious risks that the
tax will not be sufficient to meet the costs of reclamation.
Coal mining in West Virginia is most concentrated in the southern coalfields, one of the
poorest and least healthy areas in the U.S. Epidemiological studies have associated coalfield
residents, particularly in areas using the mountaintop removal mining method, with the following
poor health outcomes compared to other central Appalachian residents: total mortality for all
causes [1], birth defects [2]; chronic cardiovascular disease [3-5]; hypertension [4]; chronic
obstructive pulmonary disease (COPD) and other respiratory conditions [4, 6]; hospitalizations
for hypertension, COPD, and general respiratory conditions [7, 8]; self-reported cancer rates [9];
cancer mortality [10, 11]; lung cancer [12]; chronic kidney disease [4]; angina or chronic heart
disease [5]; heart attack [5]; mortality for chronic heart, kidney, and respiratory disease [13];
self-reported respiratory, cardiovascular, skin, gastrointestinal, muscle, eye, ear, nose, and throat
[14]; and an overall poorer health-related quality of life [14-16]. Other research through the
Appalachian Research Initiative for Environmental Science (ARIES)—funded by the coal
industry—has found no elevated mortality for coalfields residents compared to other
Appalachian residents [11, 17], birth-defects [18], or circulatory hospitalizations [19]. Research
financially supported by the National Mining Association found increased mortality rates in
coalfields areas associated with “economic and cultural disadvantages” in the region [20].
Physical pathways for which surface coal mining may cause or contribute to poor health and
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disease outcomes have been identified [21-26].

Poor health outcomes, including cancer

mortality, have been associated with low stream quality in areas associated with surface mining
[10].
Section 2.3 Methodology
Using the master SMCRA bonding list maintained by the WVDEP and data obtained
from WVDEP’s Clean Water Act National Pollutant Discharge Elimination System (NPDES)
water permit database, I analyzed coal mining permits throughout West Virginia. I collected
data on the NPDES permits with discharge outlets and sampling areas in the county/counties and
watersheds and associated this data with its corresponding SMCRA permit acres, bond amounts,
mining status, mine type, and operator from the WVDEP SMCRA bonding dataset. I then
removed all non-coal mining bonds and mine sites listed as having a “not started” status. When
more than one county or watershed was identified, I assigned the entire acres and bond to each
listed county or watershed, so that this data represents the number of acres and amount of bonds
associated with the county and watershed. I attributed values to each county and watershed
because pollution is not limited to county lines.
To analyze the average reclamation costs, I calculated the average costs for the 3
categories of land reclamation type estimated by WVDEP in the 2013 actuarial study for the
Special Reclamation Fund Advisory Council. I sorted the land types according to the categories
assigned by WVDEP for each permit (surface, underground, and other).

I then used the

estimated disturbed acre percentages estimated by WVDEP in that actuarial study to estimate the
difference between the disturbed acres reclamation land costs and the average bond amount. To
analyze the existing costs for water treatment, I used data provided to WVDEP by two mine
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operators, Alpha Natural Resources and ERP Environmental, Inc. (the entity that purchased a
number of mine sites from the former Patriot Coal Corporation from bankruptcy).
Section 2.4 Results and Discussion
2.4.1 County impacts from coal mining
The total amount of started coal mines in West Virginia is 294,243.35 acres, spread
across 34 of the 55 counties in West Virginia. However, there is a great disparity between the
amounts of coal mining in individual counties (See Table 2). I analyzed the started coal mining
permits and associated each with the county/counties where the mines were located (because
some coal mines were located in more than one county, there is overlap in the acres mined and
the percentages do not add up to 100%).
Table 2 Total permitted coal mining acres by West Virginia county
County
Boone
Logan
Mingo
Kanawha
Raleigh
Nicholas
McDowell
Webster
Lincoln
Wyoming
Fayette
Clay
Marion
Monongalia
Wayne
Greenbrier
Grant
Harrison
Wetzel
Marshall
Upshur

Total Coal Mine Acres
75,025.89
46,292.18
37,522.66
33,497.50
25,195.20
22,217.54
21,124.29
17,979.22
16,627.48
16,154.86
15,276.12
14,738.26
6,776.19
6,774.05
5,953.20
3,729.15
3,143.83
3,134.01
3,001.38
2,754.13
2,698.73

Percent of Total State Mining
25.50%
15.73%
12.75%
11.38%
8.56%
7.55%
7.18%
6.11%
5.65%
5.49%
5.19%
5.01%
2.30%
2.30%
2.02%
1.27%
1.07%
1.07%
1.02%
0.94%
0.92%
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County
Mercer
Ohio
Preston
Barbour
Braxton
Tucker
Mineral
Brooke
Randolph
Cabell
Taylor
Mason
Pocahontas
Total Acres

Total Coal Mine Acres
2,447.87
1,891.83
1,767.15
1,412.93
1,294.59
1,230.30
1,085.53
1,052.13
880.37
702.79
434.51
252.35
169.83
294,243.35

Percent of Total State Mining
0.83%
0.64%
0.60%
0.48%
0.44%
0.42%
0.37%
0.36%
0.30%
0.24%
0.15%
0.09%
0.06%
-

Because some coal mines were located in more than one county, the county total bond acres is
greater than the total acres permitted in WV.
Boone County has the greatest mining acres with over 75,000 acres associated. This represents
25.50% of the total coal mining in West Virginia. The 4 counties of Boone, Logan, Mingo, and
Kanawha are associated with over 192,000 acres of coal mining—over 65% of the total amount
of mining permitted in the state. With over half of all coal mining occurring in just 4 counties,
the impacts of an industry decline will likely disproportionately impact these counties
significantly more than the rest of the state.
Coal mining acres are a public health issue for a variety of reasons. Unreclaimed surface
mines impact the ability of the land to absorb water and change the slope of the land, such that
during large storm events, flooding is a risk. Unreclaimed surface mines also impact the quality
of the forest ecosystem.

Research indicates that soil health from surface mines impacts

downstream water quality [48]. Water quality downstream of surface coal mines may impact
public health because public drinking water violations have been identified with surface coal
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mining areas [41].

Therefore, I used the number of coal mining acres as an indicator of

environmental impacts.
In addition to disparities in the amount of mining in individual counties in West Virginia,
I found disparities in the bond amounts per acre. Although West Virginia law requires a
minimum bond of $1,000 per acre and caps the maximum bond at $5,000 per acre, the average
coal mine bond per acre in West Virginia is $3,079 per acre, well below the maximum. This is
an issue because the bond represents the entire site-specific amount available for both the land
and water reclamation in the event of forfeiture by the coal operator to the state.
A county analysis reveals a wide disparity in the average amounts for the coal mining
bonds (See Table 3).
Table 3 Average amounts of coal mining bonds per acre by rank of lowest to highest average
bond by West Virginia county
County
Webster
Mineral
Brooke
Preston
Braxton
Mercer
Grant
Harrison
Greenbrier
Monongalia
Tucker
Wayne
Marion
Lincoln
Wyoming
Wetzel
Mingo
Kanawha
Pocahontas

Average Bond/Acre
$1,185
$1,361
$1,943
$2,129
$2,151
$2,393
$2,427
$2,488
$2,502
$2,571
$2,574
$2,655
$2,669
$2,772
$2,860
$2,875
$2,894
$2,963
$3,010

Rank of Average
Bond
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
21

Rank for Total
Acres
8
28
29
24
26
22
17
18
16
14
27
15
13
9
10
19
3
4
34

County
McDowell
Barbour
Upshur
Randolph
Ohio
Logan
Mason
Fayette
Marshall
Nicholas
Boone
Raleigh
Taylor
Cabell
Clay
Average
Bond/Acre

Average Bond/Acre
$3,054
$3,119
$3,130
$3,138
$3,159
$3,188
$3,243
$3,340
$3,419
$3,433
$3,476
$3,900
$3,999
$4,227
$4,239

Rank of Average
Bond
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Rank for Total
Acres
7
25
21
30
23
2
33
11
20
6
1
5
32
31
12

$3,079

-

-

Webster County has the lowest average bond amount ($1,185 per acre), even though it has the
8th highest number of acres permitted for coal mining. Boone County, with the highest number
of acres of permitted coal mining, has an average bond of $3,476 per acre, which is the 5th
highest in the state. Clay County has the highest average bond at $4,239, but is ranked 12th in
the number of acres permitted for coal mining. The state has a wide discrepancy between the
site-specific amounts that would be available to reclaim abandoned mines, especially in counties
with higher acres of coal mines. Thus, not only are certain counties impacted more severely by
the amount of coal mining, but also by disparate average bond amounts.
One explanation in the variances of the average bond could be that reclamation costs are
higher based on geographical conditions. However, when I analyzed the average bond rates in
each county by WVDEP designated mining regions, the data shows large disparities even within
counties of the same region (See Table 4).
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Table 4 Average amounts of coal mining bonds per acre per region by rank of lowest to highest
average bond by West Virginia county
County
Region 1
Brooke
Preston
Harrison
Monongalia
Marion
Wetzel
Ohio
Marshall
Taylor
Average Bond
Region 2
Webster
Mineral
Braxton
Grant
Tucker
Pocahontas
Barbour
Upshur
Randolph
Clay
Average Bond
Region 3
Greenbrier
Kanawha
Mason
Fayette
Nicholas
Raleigh
Average Bond
Region 4
Mercer
Wyoming
McDowell
Average Bond

Average Bond/Acre

Bond Rank

$1,943
$2,129
$2,488
$2,571
$2,669
$2,875
$3,159
$3,419
$3,999
$2,714

32
31
27
25
22
19
11
7
3

$1,185
$1,361
$2,151
$2,427
$2,574
$3,010
$3,119
$3,130
$3,138
$4,239
$2,576

34
33
30
28
24
16
14
13
12
1

$2,502
$2,963
$3,243
$3,340
$3,433
$3,900
$3,344

26
17
9
8
6
4

$2,393
$2,860
$3,054
$2,934

29
20
15
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County
Region 5
Wayne
Lincoln
Mingo
Logan
Boone
Cabell
Average Bond
Region 1
Region 2
Region 3
Region 4
Region 5
North Regions 1 & 2
South Regions 3, 4, & 5

Average Bond/Acre

Bond Rank

$2,655
$2,772
$2,894
$3,188
$3,476
$4,227
$3,194
$2,714
$2,576
$3,344
$2,934
$3,354
$2,629
$3,209

23
21
18
10
5
2
4
5
2
3
1
-

WVDEP designates sections of the state into 5 geographical regions.

Region 1, which

corresponds to the northern portion of the state, contains the county with the 3rd highest average
bond (Taylor County $3,999) and also the 2nd lowest average bond in the entire state (Brooke
County $1,943), an over $2,000 per acre difference. Region 2, which represents the northcentral portion of the state, contains the county with the highest average bond (Clay County
$4,239) and the county with the lowest average bond in the state (Webster County $1,185), an
over $3,000 per acre difference. The southern counties also display large ranges as well,
showing that bonding acres are variable, even within the same regions. The average bond rates
in counties within each region do not reflect geographic costs.
The 2015 actuarial study of the existing reclamation costs in West Virginia
commissioned by the West Virginia Special Reclamation Fund Advisory Council (the council
created by West Virginia law to advise the Legislature on taxes for the Special Reclamation
funds) found that the reclamation costs in Regions 1 and 2 were “less severe” on average than
those in Regions 3, 4, and 5 (Report of the Special Reclamation Fund Advisory Council,
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February 1, 2016). However, this is not necessarily reflected in the bonding amounts in these
regions. Although the “more severe” reclamation costs in Regions 3, 4, and 5 do have a higher
average bond than Regions 1 and 2, there is only a $580 difference in the regions averages,
hardly reflecting a “more severe” reclamation cost difference. The increased costs of coal
mining remediation identified with the southern portions of the state are not reflected in the
actual bonding amounts in each of the southern regions. As a result, if the southern regions
require more funding for reclamation, that money will not be available from the site-specific
bonds.
Using the average costs that WVDEP estimated that it actually pays to reclaim the
existing forfeited mine sites in West Virginia, huge disparities between the risks to the counties
also exist. WVDEP estimates that its own land reclamation costs are an average of $2,700 per
acre for surface operations, $12,400 for underground operations, and $7,300 for other types of
operations. Water treatment costs are not estimated and are not available because WVDEP is
slowly transitioning to treating its sites for long-term CWA liabilities due to its losses in legal
cases, where federal courts determined WVDEP had to remediate sites to water quality
standards. However, the land reclamation alone establishes a concern for the state (See Table 5).
I calculated the average costs for reclamation in each county by categorizing each operation type
(surface, underground, and other) and then applied it to each category by the average percent
disturbance that WVDEP historically has inherited on forfeited sites, according to the 2013
actuarial study for the Special Reclamation Fund Advisory Council (69.66% for surface
operations, 72.06% for underground operations, and 74.47% for other types of operations). I
subtracted from the average bond amount for each county to determine the difference between
the site-specific bond and WVDEP’s average cost for reclamation.

25

Table 5 Reclamation costs by county using 2013 WVDEP costs by mining category acres

County
Webster
Mingo
Marion
Monongalia
Wyoming
Boone
Kanawha
McDowell
Wetzel
Harrison
Raleigh
Logan
Nicholas
Wayne
Marshall
Grant
Ohio
Preston
Tucker
Greenbrier
Upshur
Braxton
Barbour
Cabell
Lincoln
Mercer
Randolph
Taylor
Brooke
Mineral
Fayette

Surface
Acres
6,300.24
29,281.06
507.37
1,767.67
11,022.59
59,529.09
26,592.52
14,656.26
149.40
410.81
19,398.56
38,167.91
17,995.44
3,771.90
473.25
221.50
743.05
136.00
2,263.21
1,783.05
108.00
397.26
15,666.22
1,698.31
361.37
22.00
586.00
933.62
13,335.07

Underground
Acres
10,364.50
2,531.33
5,112.15
3,107.28
1,427.09
5,704.14
2,555.87
2,454.42
2,490.20
2,624.46
2,978.58
2,176.45
736.87
926.90
1,513.33
803.52
686.26
272.81
336.52
307.99
125.68
205.57
319.56
674.93
452.67
235.80
260.94
148.52
8.99
689.46

Other
Acres
1,314.48
5,710.27
1,156.67
1,899.10
3,705.18
9,792.66
4,349.11
4,013.61
361.78
98.74
2,818.02
5,947.82
3,485.23
1,254.40
1,240.80
1,867.06
984.07
751.29
757.78
1,157.95
790.00
981.02
696.11
27.86
508.59
513.76
258.06
263.99
466.13
142.92
1,251.59

Reclamation
Cost/Acre
$9,001
$4,831
$10,803
$9,869
$5,782
$4,038
$4,037
$4,701
$11,917
$10,968
$4,932
$3,747
$4,543
$6,254
$10,102
$7,911
$11,264
$8,321
$11,328
$4,929
$5,991
$7,726
$7,160
$12,198
$3,105
$4,600
$8,418
$11,909
$4,738
$4,057
$3,515
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Total Bond
Remaining for
Water
Treatment (All
Acres)
-$140,521,748
-$72,668,627
-$55,118,125
-$49,434,248
-$47,205,188
-$42,192,316
-$35,985,993
-$34,793,326
-$27,139,685
-$26,576,722
-$25,981,334
-$25,901,785
-$24,662,026
-$21,428,766
-$18,406,459
-$17,242,269
-$15,334,494
-$10,943,007
-$10,770,146
-$9,050,916
-$7,722,290
-$7,217,606
-$5,710,386
-$5,601,507
-$5,538,056
-$5,401,905
-$4,648,830
-$3,437,005
-$2,940,408
-$2,926,704
-$2,673,400

Total Bond
Remaining for
Water Treatment
(Average Disturbed
Acres)
-$95,291,009
-$21,835,107
-$34,835,472
-$31,208,831
-$21,501,901
$44,585,542
$2,758,426
-$6,803,601
-$17,244,558
-$16,963,575
$9,150,110
$23,989,938
$3,665,671
-$11,156,521
-$10,850,969
-$10,591,128
-$9,660,167
-$7,010,775
-$7,093,925
-$3,971,830
-$3,325,306
-$4,588,608
-$2,980,490
-$3,211,250
$9,811,554
-$2,236,251
-$2,631,815
-$2,068,709
-$1,591,647
-$1,678,310
$12,971,674

County
Pocahontas
Mason
Clay
Total

Surface
Acres
14,026.55

Underground Other
Acres
Acres
17.67
152.16
105.62
146.73
171.26
540.45

206,935.58 37,783.09
49,524.68
*Does not include water treatment costs

Reclamation
Cost/Acre
$12,400
$9,435
$2,981

Total Bond
Remaining for
Water
Treatment (All
Acres)
-$1,594,692
-$1,562,537
$18,536,217

Total Bond
Remaining for
Water Treatment
(Average Disturbed
Acres)
-$1,051,777
-$923,151
$31,627,058

$4,720

-$482,688,286

-$89,970,365

Webster County has the greatest bond-cost difference because it has both the lowest average sitespecific bond and the 8th highest number of mining acres in the state. It also has the highest
number of underground mining operation acres, which is the most expensive type of land
reclamation for WVDEP. However, nearly all of the counties are risk for high reclamation costs
above the site-specific bonds due to negative bond-cost differences. Only Clay County would
have enough bonding to cover all of the land reclamation, using the WVDEP cost estimates and
before the water treatment costs. An estimated 8 of the 34 mining counties would have enough
site-specific funding to cover land reclamation if the forfeited mines stay at or below the average
land disturbance rates. Therefore, it is likely that for reclamation in all counties, WVDEP would
heavily rely upon the Special Reclamation Funds. Using WVDEP’s average costs for the
various types of land reclamation and the average percentage of land disturbance, WVDEP
would have to rely on the Special Reclamation Land Fund for at least $1,640 an acre for land
reclamation alone. WVDEP would have to rely on the Special Reclamation Water Fund for the
entire amount of the water treatment because the site-specific bonds on average do not cover
enough for even the land reclamation alone.
This analysis is consistent with the 2013 actuarial study, which found that the Special
Reclamation Water Trust Fund would need to be increased from its existing rate of $0.15 per ton
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to at least $0.1906 per ton to cover the water liabilities at only the existing forfeited sites in
WVDEP treatment. However, the tax has not increased above $0.15 per ton.6 The alternative
bonding system has created a gap between land treatment costs and the bonds potentially of
nearly $500 million using WVDEP existing treatment costs. In 2015, the Special Reclamation
Trust Fund had $78.4 million in assets. The Special Reclamation Water Trust Fund had $64
million in assets and had not begun to start paying for water treatment at any of WVDEP’s sites
out of the Water Fund.
These calculations are not to suggest that 100% of the permits in West Virginia will be
forfeited. However, I am concerned that because of large corporate concentrated ownership over
the majority of mines in the state, if a few corporations (like Alpha—recently out of
bankruptcy—and Arch—currently in bankruptcy), hundreds of mines could become abandoned
all at once. The legal issue is that in order to maintain a state SMCRA coal permitting program,
West Virginia is required to have adequate financial assurance that it would be able to reclaim all
sites in the case of abandonments. To accomplish this for the land reclamation alone, West
Virginia would need to bond at least $4,720 per acre rather than the existing average of $3,079
6

In 2015, an actuarial study was completed under West Virginia law. It does not appear to
consider (1) the risk of forfeitures for large numbers of sites due to the increasing concentration
of site ownership by large single corporate parent companies or (2) the differences in reclamation
costs between the 3 types of coal mining operations. The study contained no explanation for
why it did not consider these factors. WVDEP also reported that out of 796 reclamations with
start dates for water treatment, only 10 sites were completed. The 2015 actuarial study stated,
“While the average time from initial revocation of a permit to completed status is 10.3 years, the
average time that currently unfinished reclamations (involving water treatment) have been in
progress is 20.7 years by the same measure.” The 2015 actuarial study was not conclusive in its
assessment of long-term costs: “However, given the very limited number of sites with completed
status, probabilistic analysis yields only the conclusion that the vast majority of water
reclamation will result in perpetual water treatment projects without anticipated end dates. As a
result, we have included no abandonment costs in our projections of unpaid liabilities, but have
instead assumed that water treatment will continue indefinitely for all affected sites.” As such, it
is unclear how West Virginia can legally establish “financial assurance” under SMCRA without
adequate reference data on water treatment costs and timeframes.
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per acre for both water and land reclamation. At a minimum, the amount bonded needs to be
adjusted due to the difference in costs for the three types of operations (surface, underground,
and other). West Virginia’s Special Reclamation Trust Funds would have to cover nearly half a
billion dollars in land reclamation costs alone using WVDEP’s average reclamation costs and all
of the unknown water treatment costs. Even if only the average percent of land disturbance
occurred, the trusts would have to cover and nearly $90 million for land treatment and all of the
water treatment costs. West Virginia’s trust funds simply are not designed to cover this amount
of treatment, despite SMCRA’s requirements.
In 2013 (the most recent data available), WVDEP was relying on the Special
Reclamation Funds to treat over 43,000 acres of disturbed formerly mined land. It calculated
there were over 12,000 disturbed forfeited mined acres that needed water treatment reclamation.
This amount does not include any permits forfeited after 2013 (or those released from
remediation). With nearly 300,000 acres permitted to be coal mined in the state and the industry
facing continuing declines, this is a significant concern for the residents of the coalfields,
particularly if the alternative bonding system is unable to meet its existing obligations at
currently forfeited sites. WVDEP is currently responsible for remediation at 192 post-SMCRA
forfeited mines with water pollution discharges, at an estimated initial cost of $35.5 million and
$6.7 million in annual treatment costs. An additional 900 permits were in bankruptcy (most
associated with 4 corporate parent operators, with the bulk from Alpha Natural Resources).
Regardless of the state of the coal mining industry, these are important concerns, and one that
must be addressed sooner rather than later.

It is unclear how West Virginia has legally

established financial assurance under SMCRA and its own state laws.
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2.4.2 Watershed impacts from coal mining
Watersheds are negatively impacted by untreated and undertreated mine discharges due
to the concentration of pollutants from multiple sources draining into the watershed. Academic
research into this area has found associations between coal mining in watersheds and impacts on
resident drinking water from both private and public water sources [41, 49]. A watershed
approach to coal mining reclamation is particularly crucial to environmental protection in West
Virginia because of the state’s responsibilities to designate and improve impaired watersheds
under 303(d) of the Clean Water Act. Impaired watersheds are those that do not meet the state’s
water quality criteria, requiring a watershed approach to improving segments that have poor
water quality.
I analyzed the watersheds associated with the drainage from coal mine sites from the
NPDES permit database and found similar serious disparities as those found amongst the
counties (See Table 6).
Table 6 Total coal mining acres by watershed in West Virginia

Watershed
Coal
Upper Guyandotte
Tug Fork
Upper Kanawha
Gauley
Elk
Lower Guyandotte
Twelvepole Creek
Monongahela
Lower Kanawha
Tygart Valley
Upper Ohio
Middle Ohio

Coal Mining
Acres
90,224.19
59,764.15
49,512.72
42,381.42
34,133.19
31,678.67
16,051.86
14,230.45
13,394.14
7,026.10
6,292.70
5,890.62
4,918.23

Percent of
Watershed
Drainage
22.51%
14.91%
12.35%
10.57%
8.52%
7.90%
4.01%
3.55%
3.34%
1.75%
1.57%
1.47%
1.23%
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Average
Bond/Acre
$3,563
$3,162
$2,877
$3,009
$2,879
$2,334
$2,982
$2,617
$2,558
$2,453
$3,018
$2,978
$3,167

Bond
Rank
3
6
14
10
13
21
11
16
17
18
7
12
5

Impaired
Watershed
Status
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Watershed
N. Potomac
Dunkard Creek
Big Sandy
West Fork
Lower Ohio
Cheat
Upper New
Little Kanawha
Lower New
Greenbrier

Coal Mining
Acres
4,558.67
4,271.82
4,222.99
3,525.94
2,277.44
1,940.25
1,802.55
1,645.22
874.09
169.83

Percent of
Watershed
Drainage
1.14%
1.07%
1.05%
0.88%
0.57%
0.48%
0.45%
0.41%
0.22%
0.04%

Average
Bond/Acre
$2,366
$3,012
$4,113
$2,438
$4,360
$2,204
$2,211
$2,819
$3,191
$3,010

Bond
Rank
20
8
2
19
1
23
22
15
4
9

Impaired
Watershed
Status
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Coal mines drain into 23 watersheds in West Virginia, all of which are listed as being impaired
waters under CWA 303(d) for failure to meet one or more water quality criteria. Additional
pollution in these watersheds presents issues because it places further impairment in the streams.
Research in this area has identified a decline in biodiversity from pollution in watersheds in
central Appalachia, so aquatic life in these watersheds may not be able to withstand additional
pollutant loads [50, 51]. The state also has an interest in impaired watersheds because an
impaired status can require stricter standards (under Total Maximum Daily Loads—TMDLs) for
existing and new pollution sources in order to improve and protect water quality. Existing
impaired watersheds impact the ability for future growth in these regions, so unreclaimed mine
sites impact West Virginia’s ability to attract future industries to these areas.
Nearly 23% of coal mining in West Virginia is associated with the Coal River, with over
90,000 acres of coal mining in that watershed alone. The Upper Guyandotte River is associated
with nearly 15% of the coal mining in West Virginia, with an estimated 60,000 acres associated
with it. The top 6 watersheds associated with mining account for nearly 78% of all coal mining
watershed acres. Bonding differences also exist between the watersheds. The Tug Fork, Upper
Kanawha River, Gauley River, and Elk River watersheds account for the top 3rd through 6th
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drainage acres, but each have average bonds that are less than the state average bond ($3,037 per
acre).
Using the average costs that WVDEP estimated as what it pays to reclaim the existing
forfeited mine sites in West Virginia (an average of $2,700 per acre for surface operations,
$12,400 for underground operations, and $7,300 for other types of operations for only the land
reclamation), huge disparities between the risks to the watersheds also exist (See Table 7).
Table 7 Reclamation costs by watershed using 2013 WVDEP costs by mining category acres

Watershed
Elk
Tug Fork
Monongahela
Upper
Guyandotte
Coal
Middle Ohio
West Fork
Dunkard
Upper
Kanawha
Upper Ohio
Gauley
N. Potomac
Twelvepole
Creek
Tygart Valley
Lower
Kanawha
Cheat
Upper New

Surface
Underground Other
Acres
Acres
Acres
17,804.15 10,829.82
3,044.70
35,389.85 4,594.24
9,528.63
3,469.98
5,787.24
4,136.92
46,916.05 3,849.37
8,998.73

Total Bond
Remaining for
Water
Treatment (All
Reclamation Acres
Cost/Acre
Disturbed)
$6,458
-$130,637,863
$4,485
-$79,650,394
$8,312
-$77,073,386
$4,017
-$51,093,323

Total Bond
Remaining for
Water
Treatment
(Using
Disturbed
Acres
Percent)
-$72,858,121
-$16,984,304
-$46,470,671
$17,446,583

70,838.39

7,069.19

$4,088

-$47,328,886

$58,146,483

$11,149
$9,632
$10,940
$3,748

-$39,255,904
-$33,960,448
-$33,869,351
-$31,357,121

-$24,088,743
-$24,481,204
-$21,026,854
$14,376,117

149.40
819.75
35,037.62

3,846.13
2,351.36
3,049.06
2,089.21

12,316.61
922.70
354.83
1,222.76
5,254.59

1,117.65
27,548.65
1,189.04
11,204.26

2,126.84
971.99
1,073.07
1,146.76

2,646.13
5,612.55
2,296.56
1,879.43

$8,269
$3,733
$7,301
$4,089

-$31,164,188
-$29,136,875
-$22,495,095
-$20,948,370

-$17,948,501
$7,257,999
-$13,523,266
-$4,294,370

2,871.64
5,086.43

916.01
540.24

2,505.05
1,399.43

$5,943
$4,362

-$18,410,532
-$13,415,401

-$8,215,934
-$4,768,902

322.75
1,126.25

371.52
235.80

1,245.98
440.50

$7,511
$5,093

-$10,297,635
-$5,195,818

-$6,423,971
-$2,635,318
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Watershed
Big Sandy
Lower New
Lower
Guyandotte
Greenbrier
Little Kanawha
Lower Ohio

Surface
Underground Other
Acres
Acres
Acres
2,989.42
438.63
794.94
611.02
43.78
219.29
15,004.70 117.68
929.48

Total Bond
Remaining for
Water
Treatment (All
Reclamation Acres
Cost/Acre
Disturbed)
$4,573
-$1,943,801
$4,340
-$1,003,846
$3,037
-$891,924

Total Bond
Remaining for
Water
Treatment
(Using
Disturbed
Acres
Percent)
$3,506,254
$57,056
$13,539,598

1,645.22
2,216.20

$7,831
$2,700
$2,844

-$473,890
$1,543,364
$5,395,317

17.67
9.20

152.16
52.00

-$818,688
$195,633
$3,451,065

I calculated the average costs for reclamation in each watershed by categorizing each operation
type (surface, underground, and other) and then multiplied each category by the average percent
disturbance that WVDEP historically has inherited on forfeited sites, according to the 2013
actuarial study for the Special Reclamation Fund Advisory Council (69.66% for surface
operations, 72.06% for underground operations, and 74.47% for other types of operations). I
subtracted from the average bond amount for each county to determine the difference between
the site-specific bond and WVDEP’s average cost for reclamation.
The Elk watershed has the greatest bond-cost difference because it has both the 3rd
lowest average site-specific bond and the highest number of underground mining operation
acres, the most expensive type of land reclamation. However, nearly all of the watersheds are
risk for high reclamation costs above the site-specific bonds due to negative bond-cost
differences. Only 2 of the 23 watersheds would have enough bonding to cover all of the land
reclamation.

Only 8 watersheds would have enough money to cover land reclamation if the

forfeited mines stay at or below the average land disturbance rates. Therefore, it is likely that
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WVDEP would have to rely heavily upon the Special Reclamation Trust Fund to assist in the
land reclamation and the Special Reclamation Water Trust Fund for all of the water reclamation.
In the event of a large-scale industry failure, there is significant risk that the Elk, Tug
Fork, Monongahela, Upper Guyandotte, and Coal watersheds will be disparately impacted
because of the high number of mining acres and reclamation costs associated with them and sitespecific bonds that are lower than the average costs to reclaim the sites draining into them. The
watersheds most significantly impacted by coal mining also have less bond funding for sitespecific mine reclamation. Untreated or under-treated pollution discharges into these watersheds
from multiple sites and outlets could have synergistic effects and impacts on aquatic life and
human health in the communities surrounding and downstream of these coal mining sites.
2.4.3 Existing water treatment costs at coal mining sites
At the time that a coal mine site is abandoned, it can be at any stage in the mining
process. The entire site may not be disturbed or the entire permitted acreage may be in some
stage of reclamation. Long-term water treatment may be required due to pollutant discharges
emanating from the site, particularly stormwater driven discharges. The remediation costs for
both land and water are major issues, but water treatment is of particular concern. The coal
mining industry has repeatedly maintained that compliance with the CWA, particularly selenium
limits, is cost-prohibitive.

Conductivity is another pollutant that is expensive to treat and

constitutes significant impacts on central Appalachian watersheds. Moreover, water pollution
discharges do not stop when the mine closes. Most mining discharges are stormwater driven,
and it is unknown when—if ever—the pollutants will attenuate and cease seeping into the water
flowing from the site [52-54]. To date, there is no data determining at each site the attenuation
rates of each individual pollutant.
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In a response to my Freedom of Information Act request, WVDEP stated that it does not
have any documentation calculating the average cost of reclamation per acre at coal mining sites.
However, WVDEP received water treatment costs from two coal operators—Alpha Natural
Resources and ERP Environmental (the successor of certain sites from the bankrupt Patriot Coal
Corporation). These current water treatment costs information provided estimates of existing
water treatment costs at sites in West Virginia (Tables 8, 9, 10, and 11). It is also important to
note that many of these pollutants identified for treatment are also associated with poor drinking
water quality for coalfield residents, particularly iron and manganese pollution [41, 49].
Between the two entities, annual treatment costs vary from a high of over $3 million to a low of
$2,148—without all costs of water treatment known at this time.
I identified all of the bonds at each of Alpha’s sites listed as having water treatment costs,
as well as the site acres (See Table 8).
Table 8 Reported water treatment costs for Alpha Natural Resources mine sites by West
Virginia county
Annual Water
Treatment
Costs*
$1,049,568
$667,980

Site Bond
Amount **
$3,002,194
$470,920

$407,784
$295,224

$6,945,000
$485,360

Clay, Nicholas
Clay, Nicholas
Boone

$193,008
$185,506
$175,728

$5,818,840
$1,310,000
$4,300,000

Preston
Braxton, Webster

$170,088
$168,768

$355,840
$932,840

Nicholas
McDowell

$163,644
$120,036

$2,066,020
$307,560

Site County
Mingo
Boone
Logan, McDowell,
Mingo
Marion, Wyoming
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Pollutant(s)***
Calcium, Selenium
Discoloration, Iron

Site Acres
1,187.19
168.24

Selenium
Iron, Manganese
Aluminum, Iron,
Manganese, pH
Iron, Manganese, pH
Selenium
Aluminum, Iron,
Manganese, pH
Iron, Manganese
Aluminum, Iron,
Manganese, pH
Iron

1,384.54
154.64
1,415.50
261.62
856.70
139.00
401.06
499.60
103.03

Site County
Webster
Boone
Braxton, Webster
Boone

Annual Water
Treatment
Costs*
$119,808
$119,184
$106,884
$96,732

Site Bond
Amount **
$6,089,920
$1,230,440
$390,480
$441,000

Webster
Wyoming
Nicholas

$95,280
$87,600
$67,056

$187,880
$2,435,000
$726,200

McDowell
Mingo
Mingo

$66,360
$62,400
$58,896

$50,000
$1,455,480
$4,555,000

Greenbrier
Mingo
McDowell

$58,080
$58,020
$57,444

$205,360
$1,617,240
$387,200

Clay, Nicholas
Raleigh
Webster
Wyoming
Webster, Wetzel

$53,184
$52,466
$47,928
$43,800
$36,096

$2,192,320
$1,291,200
$63,840
$1,715,880
$203,680

Nicholas
McDowell
Logan, Mingo
Logan
Logan, Mingo
Mingo
Kanawha
Nicholas

$27,672
$27,600
$26,640
$26,640
$24,240
$22,200
$22,058
$19,692

$57,960
$772,160
$336,864
$1,937,208
$535,680
$1,215,954
$5,859,568
$929,600

Nicholas

$19,236

$116,000

Nicholas
McDowell
Fayette
Nicholas
Nicholas
Kanawha

$19,236
$19,200
$15,409
$15,024
$12,504
$11,391

$282,180
$88,400
$3,433,240
$144,000
$10,000
$40,200
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Pollutant(s)***
Iron, Manganese
Iron
Iron
Aluminum, Iron

Site Acres
1,617.05
511.79
354.72
146.77

Aluminum, Iron
Selenium
Iron, Manganese, pH
Aluminum, Iron,
Manganese
Iron, pH
Selenium
Aluminum,
Manganese, pH
Iron, pH
Iron, Manganese
Aluminum, Iron,
Manganese, pH
Iron
Iron
Selenium
Iron
Aluminum, Iron,
Manganese
Selenium
Selenium
Selenium
Selenium
Iron, pH
Iron, Manganese
Iron, Manganese, pH
Aluminum,
Manganese, pH
Aluminum,
Manganese, pH
Selenium
Iron, TSS
Iron, Manganese, pH
Iron, Manganese, pH
Iron, TSS

65.51
485.22
235.76
49.27
159.00
908.30
114.80
524.10
156.90
806.00
361.75
27.87
415.71
171.40
22.55
253.20
301.20
644.91
215.31
101.31
3,552.59
333.54
115.41
119.10
33.47
1,033.13
79.25
13.00
14.06

Site County
Fayette
Mingo
Fayette
Logan
Kanawha
Nicholas, Pocahontas
Clay
McDowell
Mingo
52 Sites Currently
Treated

Annual Water
Treatment
Costs*
$11,123
$11,059
$10,880
$7,080
$6,386
$6,000
$4,452
$2,148

Site Bond
Amount **
$3,291,480
$774,360
$1,577,960
$1,338,320
$378,440
$511,200
$10,000
$33,120

Pollutant(s)***
Iron, Manganese
Selenium
Aluminum, Iron
Iron
Iron
Iron, Manganese
Iron, Manganese, pH
Iron

Site Acres
845.02
471.28
1,185.76
370.00
365.04
169.83
4.00
11.89

Unknown**** $5,800,000

Selenium

1,156.40

$5,252,421

-

23,937.89

$74,906,588

* Alpha Natural Resources did not include the cost of monthly water sampling in its report to
WVDEP.
** All Alpha Natural Resources bonds were self-bonded until the bankruptcy reorganization in
2016. It has since pledged to post secured bonds.
***Not all selenium outlets have cost estimates.
****Alpha Natural Resources has one site in Mingo County, WV, that has 5 outlets discharging
selenium, but did not have a treatment cost estimate.
Sites in bold are those where the water treatment costs exceed the bond.
I also calculated the potential land reclamation costs, by category, using WVDEP’s cost
estimates for land reclamation (See Table 9).
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Table 9 Alpha Natural Resources bond amounts and average land reclamation costs by West
Virginia county

Site County
Mingo
Boone
Logan,
McDowell,
Mingo
Marion,
Wyoming
Clay,
Nicholas
Clay,
Nicholas
Boone
Preston
Braxton,
Webster
Nicholas
McDowell
Webster
Boone
Braxton,
Webster
Boone
Webster
Wyoming
Nicholas
McDowell
Mingo
Mingo
Greenbrier
Mingo
McDowell

Average Land
Reclamation
Costs (for All
Acres)
$6,116,867
$2,086,176

Total Bond
Remaining for
Water Treatment
(All Acres
Disturbed)
-$3,114,673
-$1,615,256

Average Land
Reclamation
Costs (Using
Average
Amount of
Acres
Disturbed)
$4,478,581
$1,503,298

Total Bond
Remaining for
Water
Treatment
(Using Average
Amount of
Acres
Disturbed)
$1,476,387
$1,032,378

Water
Treatment
Costs for 35
Years*
$36,734,880
$23,379,300

$3,738,258

$3,206,742

$2,604,071

-$4,340,929

$14,272,440

$1,173,956

-$688,596

$871,603

$386,243

$10,332,840

$3,928,841

$1,889,999

$2,740,113

-$3,078,727

$6,755,280

$706,374
$2,312,820
$1,014,700

$603,626
$1,987,180
-$658,860

$492,060
$1,611,110
$755,647

-$817,940
-$2,688,890
$399,807

$6,492,696
$6,150,480
$5,953,080

$3,112,868
$1,348,920
$752,119
$4,366,035
$3,830,825

-$2,180,028
$717,100
-$444,559
$1,723,885
-$2,600,385

$2,307,305
$939,658
$560,103
$3,041,380
$2,847,263

$1,374,465
-$1,126,362
$252,543
-$3,048,540
$1,616,823

$5,906,880
$5,727,540
$4,201,260
$4,193,280
$4,171,440

$2,686,356
$1,819,948
$812,324
$1,310,094
$2,923,424
$359,671
$1,160,700
$2,452,410
$838,040
$3,825,930
$1,145,370

-$2,295,876
-$1,378,948
-$624,444
$1,124,906
-$2,197,224
-$309,671
$294,780
$2,102,590
-$632,680
-$2,208,690
-$758,170

$1,994,851
$1,311,455
$585,361
$912,611
$2,106,619
$267,847
$864,373
$1,708,349
$624,088
$2,849,170
$852,957

$1,604,371
$870,455
$397,481
-$1,522,389
$1,380,419
$217,847
-$591,107
-$2,846,651
$418,728
$1,231,930
$465,757

$3,740,940
$3,385,620
$3,334,800
$3,066,000
$2,346,960
$2,322,600
$2,184,000
$2,061,360
$2,032,800
$2,030,700
$2,010,540
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Site County
Clay,
Nicholas
Raleigh
Webster
Wyoming
Webster,
Wetzel
Nicholas
McDowell
Logan, Mingo
Logan
Logan, Mingo
Mingo
Kanawha
Nicholas
Nicholas
Nicholas
McDowell
Fayette
Nicholas
Nicholas
Kanawha
Fayette
Mingo
Fayette
Logan
Kanawha
Nicholas,
Pocahontas
Clay
McDowell
Total

Average Land
Reclamation
Costs (for All
Acres)

Total Bond
Remaining for
Water Treatment
(All Acres
Disturbed)

Average
Land
Reclamation
Costs (Using
Average
Amount of
Acres
Disturbed)

Total Bond
Remaining for
Water
Treatment
(Using
Average
Amount of
Acres
Disturbed)

Water
Treatment
Costs for 35
Years*

$2,176,200
$2,640,775
$345,588
$1,218,741

$16,120
-$1,349,575
-$281,748
$497,139

$1,515,941
$1,966,585
$249,031
$856,328

-$676,379
$675,385
$185,191
-$859,552

$1,861,440
$1,836,320
$1,677,480
$1,533,000

$676,180
$279,620
$683,640
$813,240
$1,741,257
$581,337
$921,633
$13,895,155
$2,641,200
$842,493
$869,430
$415,028
$3,256,535
$213,975
$161,200
$174,344
$2,537,246
$1,272,456
$5,121,764
$1,063,400
$1,465,197

-$472,500
-$221,660
$88,520
-$476,376
$195,951
-$45,657
$294,321
-$8,035,587
-$1,711,600
-$726,493
-$587,250
-$326,628
$176,705
-$69,975
-$151,200
-$134,144
$754,234
-$498,096
-$3,543,804
$274,920
-$1,086,757

$477,574
$201,494
$476,224
$566,503
$1,212,960
$404,959
$675,672
$10,007,837
$1,932,600
$627,405
$647,465
$299,069
$2,304,156
$149,055
$116,161
$125,632
$1,775,290
$886,393
$3,626,734
$745,680
$1,035,379

$273,894
$143,534
-$295,936
$229,639
-$724,248
-$130,721
-$540,282
$4,148,269
$1,003,000
$511,405
$365,285
$210,669
-$1,129,084
$5,055
$106,161
$85,432
-$1,516,190
$112,033
$2,048,774
-$592,640
$656,939

$1,263,360
$968,520
$966,000
$932,400
$932,400
$848,400
$777,000
$772,015
$689,220
$673,260
$673,260
$672,000
$539,314
$525,840
$437,640
$398,681
$389,290
$387,072
$380,797
$247,800
$223,516

$1,158,477
$49,600
$147,436
$101,186,173

-$647,277
-$39,600
-$114,316
-$26,279,585**

$860,423
$35,742
$106,242
$72,714,406

$349,223
$25,742
$73,122
-$2,192,182**

$210,000
$155,820
$75,180
$183,834,739*

*Not all water treatment costs are known at this time.
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**All Alpha Natural Resources bonds were self-bonded until the bankruptcy reorganization in
2016. It has since pledged to post secured bonds.
The average bond for Alpha’s disclosed 52 sites currently treated is $3,498 per acre, but
at least one site requires more than one million dollars a year to treat, even without treatment at
all selenium outlets. That same Mingo County site is only bonded for $2,973,094, which is less
than 3 years of treatment at its current rate. There are 3 Alpha sites with bonds that are less than
the annual cost of water treatment. Many more sites have bonds that will only cover the cost of
water treatment for less than a few years, even though the bond is intended to cover the costs of
both land and water treatment. If West Virginia is required to remediate using the bonds for
water pollution, it will quickly use all of the site-specific funding within a short period of time.
I calculated the ongoing costs of water treatment using 35 years at current costs because
WVDEP has indicated to the Special Reclamation Advisory Fund Council that water treatment at
existing Special Reclamation sites will require at least 35 years of treatment. I have not received
any documentation on the length of treatment at either Alpha or ERP Environmental, and no data
are available for the attenuation rates of each CWA pollutant at each individual site. This
information is not required when coal sites are permitted under either the CWA or SMCRA.
Existing water pollutant discharges from these sites are ongoing issues. Historically,
compliance with meeting water quality standards has been a problem at these particular sites. Of
the 52 sites that Alpha has provided water treatment costs, 50 of these sites were included in its
2014 settlement with the Department of Justice for repeated violations of the CWA, resulting in
an agreed-upon $27 million penalty. Many of those were former Massey Energy sites purchased
by Alpha that also had long histories of failing to meet water quality requirements. These former
Massey sites were included in Massey’s 2008 settlement with the Department of Justice for
violations of the CWA, resulting in an agreed-upon $20 million penalty. Approximately 193
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total Alpha sites in West Virginia had water quality violations.7 It is likely that without water
treatment at these sites, water quality standards will not be met. Therefore, this data establishes
that there are significant concerns that West Virginia could inherit expensive and perhaps
perpetual water treatment costs that far exceed the secure bonding posted by operators.
It is also important to note for purposes of SMCRA”s required “financial assurance” that
even though Alpha reports annual water treatment costs of over $5 million, it was previously in
self-bonded status with the state, meaning that it did not actually post any bonds until its
bankruptcy resolution in July 2016. West Virginia had little to no actual secured bonding,
despite this risk of over $5 million in annual self-reported costs for water treatment liabilities
alone. Although WVDEP has negotiated with Alpha to immediately replace some of its selfbonds with surety bonds and replace all of its self-bonds over time as a condition of Alpha’s
bankruptcy reorganization, the West Virginia laws and regulations that allow self-bonding
remain in place, potentially allowing self-bonding to recommence in the future. Moreover, West
Virginia did not reassess the bond amounts when it negotiated with Alpha, leaving in place the
existing bond assessments that are well below the maximum of $5,000 per acre available under
West Virginia law.
These existing water treatment issues are not limited to Alpha’s sites. Former Patriot
sites show similar bonding deficiencies (See Tables 10 and 11).

7

Alpha disclosed 52 sites with water treatment costs. It is unclear what type of water treatment
occurred for all of the sites in the CWA consent decree. Alpha voluntarily disclosed these costs
upon WVDEP’s request, so all of the sites may not have treatment established.
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Table 10 Former Patriot Coal Corporation annual water treatment costs by West Virginia county
Site County
Logan
Boone, Lincoln

Annual Water
Treatment Costs Bond Amount
$3,044,000
$4,702,720
$477,000
$1,339,200

Marion
Boone, Lincoln
Boone, Kanawha

$438,000
$288,000
$250,000

$1,551,080
$7,956,182
$676,600

Nicholas
Boone
Boone

$190,000
$173,000
$132,925

$2,105,040
$3,790,880
$3,751,960

Logan
Logan
Logan
Logan
Boone, Kanawha
Boone, Lincoln
Boone
Boone
Kanawha
Kanawha
Boone, Kanawha
Boone
Boone, Kanawha
Boone
Kanawha
Boone
McDowell
Boone
Boone
Boone, Lincoln
Logan
Kanawha
Kanawha
Boone
Kanawha
Lincoln
Boone, Kanawha
Boone, Lincoln

$132,000
$111,233
$85,000
$78,941
$75,000
$65,000
$63,000
$61,000
$52,000
$46,000
$42,000
$38,959
$33,200
$30,600
$30,500
$30,400
$25,700
$25,000
$24,000
$22,000
$20,982
$19,500
$18,000
$18,000
$14,000
$13,000
$11,000
$10,000

$457,660
$6,600,640
$37,840
$5,675,000
$23,431,160
$11,961,640
$3,641,920
$2,636,480
$101,018
$43,500
$3,940,000
$1,285,000
$227,000
$104,000
$60,400
$77,500
$41,840
$2,805,000
$613,040
$1,305,000
$5,460,000
$174,000
$37,200
$1,126,960
$103,000
$2,415,000
$3,967,800
$1,098,160
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Pollutant(s)*
Selenium
Iron, Manganese
Calcium, Iron, Manganese,
pH
Selenium
Aluminum, Iron, pH
Aluminum, Manganese,
pH
Iron, Manganese, Selenium
Selenium
Aluminum, Iron,
Manganese
Selenium
Iron
Selenium
Selenium
Selenium
Selenium
Selenium
Aluminum, Iron, Selenium
Aluminum, Manganese
Manganese, pH
Selenium
Iron
Iron
Aluminum, Manganese
Iron, Manganese
Manganese
Selenium
pH
Selenium
Selenium
Manganese
Aluminum, Manganese
Ammonia, Selenium
Aluminum, Manganese
Selenium
Selenium
Selenium

Site Acres
982.69
1,424.80
470.18
4,808.10
198.20
865.32
1,079.00
556.28
167.64
1,966.68
11.51
1,134.47
5,258.28
3,258.73
1,197.99
746.00
346.54
272.30
786.08
256.02
226.19
112.11
170.00
333.42
15.66
560.00
193.90
260.40
1,091.00
174.00
71.00
402.50
102.50
479.72
1,194.98
346.18

Site County
Raleigh
Kanawha
Boone, Lincoln
All 39 Sites

Annual Water
Treatment Costs
$9,400
$6,000
$5,000
$6,209,340*

Bond Amount
$31,000
$94,000
$2,095,000
$107,521,420

Pollutant(s)*
Aluminum, Manganese
Manganese
Selenium
-

Site Acres
30.52
177.28
418.90
32,147.07

*Not all selenium outlets have cost estimates.
Sites in bold are those where the water treatment costs exceed the bond.
Table 11 Former Patriot Coal bond amounts and average land reclamation costs by West
Virginia county

Site County
Logan
Boone, Lincoln
Marion
Boone, Lincoln
Boone, Kanawha
Nicholas
Boone
Boone
Logan
Logan
Logan
Logan
Boone, Kanawha
Boone, Lincoln
Boone
Boone
Kanawha
Kanawha
Boone, Kanawha
Boone
Boone, Kanawha
Boone
Kanawha
Boone

Average
Land
Reclamation
Costs (for
All Acres
Disturbed)
$2,653,263
$3,994,160
$3,432,314
$14,547,710
$2,457,680
$6,316,836
$2,913,300
$1,501,956
$1,223,772
$7,430,452
$142,724
$3,063,069
$14,701,516
$8,798,571
$3,234,573
$2,014,200
$3,439,837
$735,210
$2,122,416
$1,868,946
$723,827
$547,877
$459,000
$900,234

Amount of
Bond
Remaining
for Water
Treatment
$2,049,457
-$2,654,960
-$1,881,234
-$6,591,528
-$1,781,080
-$4,211,796
$877,580
$2,250,004
-$766,112
-$829,812
-$104,884
$2,611,931
$8,729,644
$3,163,069
$407,347
$622,280
-$3,338,819
-$691,710
$1,817,584
-$583,946
-$496,827
-$443,877
-$398,600
-$822,734

Average Land
Reclamation
Costs (Using
Average
Amount of
Acres
Disturbed)
$1,848,263.01
$2,793,568.02
$2,556,044.24
$10,253,459.44
$1,771,004.21
$4,704,147.77
$2,029,404.78
$1,046,262.55
$911,343.01
$5,337,909.75
$102,846.91
$2,133,733.87
$10,279,559.89
$6,129,084.56
$2,253,203.55
$1,403,091.72
$2,508,318.62
$512,147.29
$1,478,474.99
$1,391,804.09
$512,852.17
$400,366.35
$319,739.40
$627,103.00
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Amount of Bond
Remaining for
Water Treatment
(Using Average
Amount of Acres
Disturbed)
$2,854,457
-$1,454,368
-$1,004,964
-$2,297,277
-$1,094,404
-$2,599,108
$1,761,475
$2,705,697
-$453,683
$1,262,730
-$65,007
$3,541,266
$13,151,600
$5,832,555
$1,388,716
$1,233,388
-$2,407,301
-$468,647
$2,461,525
-$106,804
-$285,852
-$296,366
-$259,339
-$549,603

Water
Treatment
Costs for 35
Years*
$106,540,000
$16,695,000
$15,330,000
$10,080,000
$8,750,000
$6,650,000
$6,055,000
$4,652,375
$4,620,000
$3,893,155
$2,975,000
$2,762,935
$2,625,000
$2,275,000
$2,205,000
$2,135,000
$1,820,000
$1,610,000
$1,470,000
$1,363,565
$1,162,000
$1,071,000
$1,067,500
$1,064,000

Site County
McDowell
Boone
Boone
Boone, Lincoln
Logan
Kanawha
Kanawha
Boone
Kanawha
Lincoln
Boone, Kanawha
Boone, Lincoln
Raleigh
Kanawha
Boone, Lincoln
Total

Average
Land
Reclamation
Costs (for
All Acres
Disturbed)
$194,184
$1,512,000
$523,530
$703,080
$2,945,700
$469,800
$518,300
$2,938,250
$748,250
$1,295,244
$3,226,446
$934,686
$378,448
$1,722,544
$1,131,030
$79,965,495

Amount of
Bond
Remaining
for Water
Treatment
-$152,344
$1,293,000
$89,510
$601,920
$2,514,300
-$295,800
-$481,100
-$1,811,290
-$645,250
$1,119,756
$741,354
$163,474
-$347,448
-$1,628,544
$963,970
-$943,515

Average Land
Reclamation
Costs (Using
Average
Amount of
Acres
Disturbed)
$139,928.99
$1,053,259.20
$364,691.00
$489,765.53
$2,051,974.62
$327,262.68
$385,978.01
$2,188,114.78
$557,221.78
$902,266.97
$2,247,542.28
$651,102.27
$272,709.63
$1,257,675.96
$787,875.50
$76,981,102.34

Amount of Bond
Remaining for
Water Treatment
(Using Average
Amount of Acres
Disturbed)
-$98,089
$1,751,741
$248,349
$815,234
$3,408,025
-$153,263
-$348,778
-$1,061,155
-$454,222
$1,512,733
$1,720,258
$447,058
-$241,710
-$1,163,676
$1,307,125
$30,540,317.64

Water
Treatment
Costs for 35
Years*
$899,500
$875,000
$840,000
$770,000
$734,370
$682,500
$630,000
$630,000
$490,000
$455,000
$385,000
$350,000
$329,000
$210,000
$175,000
$217,326,900

*Not all selenium outlets have cost estimates.
Two of the former Patriot sites have yearly water treatment costs that exceed the site bond. One
Logan county site has annual selenium treatment costs of over $3 million, but the bond only
covers less than 2 years of water treatment. There are at least 8 former Patriot sites where the
bond covers less than 3 years of water treatment. Like Alpha, compliance with meeting water
quality standards has been an issue at these former Patriot sites as well. In 2009, Patriot entered
into a consent decree with the Department of Justice to settle violations of the CWA, with an
agreed-upon penalty of $6.5 million. Of the 39 sites that ERP Environmental has provided water
treatment costs, 21 of these sites were included in Patriot’s 2009 settlement with the Department
of Justice for violations of the CWA. Approximately 48 total former Patriot sites in West
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Virginia had water quality violations at that time. It is unknown whether the treated selenium
sites are currently meeting water quality standards because there were negotiated timetables for
treatment. 12 of ERP’s listed selenium treatment sites were included in the 2009 negotiated
consent decree with the Department of Justice. It is also unclear whether all sites are currently
meeting water quality limitations for all pollutants.
Selenium pollutant discharges are of particular concern. Selenium pollution downstream
of surface coal mining sites in West Virginia has been linked to aquatic toxicity and fish
deformities [55-57]. Inhibited growth in aquatic life has been identified and bioaccumulation of
selenium has been documented throughout the aquatic food chain [55-57]. Throughout the coal
industry, selenium costs for both the construction of facilities and the annual operation and
maintenance costs have been reported to be expensive.

However, both Alpha and ERP

Environmental were unable to give cost estimates for treatment of all of their selenium discharge
outlets.
Of the 13 selenium sites for Alpha, over half of them are located in Mingo County, West
Virginia, covering 5,624.22 of the total 7,157.03 coal mining acres impacted by Alpha selenium
sites (See Table 12). Selenium discharges are concentrated into 5 watersheds, with 8 of the
Alpha selenium sites draining into the Tug Fork watershed from 5,609.69 acres of mine sites.
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Table 12 Selenium water treatment costs for Alpha Natural Resources by West Virginia county

Site County
Logan,
McDowell,
Mingo
Boone
Wyoming
Mingo
Wyoming
McDowell
Logan,
Mingo
Logan
Logan,
Mingo
McDowell
Mingo
Total

Watershed
Lower Ohio,
Tug Fork,
Upper
Guyandotte
Coal
Upper
Guyandotte
Big Sandy, Tug
Fork, Upper
Guyandotte
Upper
Guyandotte
Tug Fork
Upper
Guyandotte
Upper
Guyandotte
Tug Fork,
Upper
Guyandotte
Tug Fork
Tug Fork
-

Annual
Water
Treatment
Costs*

Amount of
Bond
Remaining for
Water
Treatment

Amount of Bond
Remaining for
Water Treatment
(Average Acres
Disturbed)

Water
Treatment
Costs for 35
Years*

$407,784*
$175,728

$3,206,742
$1,987,180

$4,340,929
$2,688,890

$14,272,440
$6,150,480

$87,600

$1,124,906

$1,522,389

$3,066,000

$58,896

$2,102,590

$2,846,651

$2,061,360

$43,800
$27,600

$497,139
$88,520

$859,552
$295,936

$1,533,000
$966,000

$26,640

-$476,376

-$229,639

$932,400

$26,640

$195,951

$724,248

$932,400

$24,240
$19,200
$11,059
$909,187**

-$45,657
-$326,628
-$498,096
$7,856,271***

$130,721
-$210,669
-$112,033
$12,856,976***

$848,400
$672,000
$387,072
$31,821,552*

* Not all selenium treatment costs are known at this time.
**Alpha Natural Resources did not include the cost of monthly water sampling in its report to
WVDEP.
***All Alpha Natural Resources bonds were self-bonded until the bankruptcy reorganization in
2016. It has since pledged to post secured bonds.
It is unknown if the treated selenium sites are currently meeting water quality standards.
10 of Alpha’s listed selenium treatment sites were included in the 2015 negotiated consent
decree with the Department of Justice because these sites were in violation of the CWA. It is
also unknown whether all sites are currently meeting water quality limitations for all pollutants
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because Alpha had entered into negotiated timetables for constructing and implementing
treatment facilities.
Of the 20 selenium sites for the former Patriot mines, 14 of those sites are located in Boone
County, covering 19,673.46 acres (See Table 13).
Table 13 Selenium water treatment costs for former Patriot Coal Corporation by West Virginia
county

Site County
Logan
Boone, Lincoln
Boone
Boone
Logan
Logan
Boone,
Kanawha
Boone, Lincoln
Boone
Boone
Kanawha
Boone
Boone
Boone, Lincoln
Logan

Watershed
Upper
Guyandotte
Coal, Lower
Guyandotte
Coal
Coal
Upper
Guyandotte
Coal, Upper
Guyandotte
Coal, Upper
Guyandotte
Lower
Guyandotte
Coal
Coal
Upper Kanawha
Coal, Lower
Kanawha
Coal
Lower
Guyandotte
Upper
Guyandotte

Amount of
Bond
Remaining
Annual Water
for Water
Treatment Costs Treatment

Amount of
Bond
Remaining for
Water
Treatment
(Average Acres
Disturbed)

Water
Treatment Costs
for 35 Years*

$3,044,000

$2,049,457

$2,854,457

$106,540,000

$288,000*
$173,000**
$132,925

-$6,591,528
$877,580
$2,250,004

-$2,297,277
$1,761,475
$2,705,697

$10,080,000
$6,055,000
$4,652,375

$111,233

-$829,812

$1,262,730

$3,893,155

$78,941

$2,611,931

$3,541,266

$2,762,935

$75,000*

$8,729,644

$13,151,600

$2,625,000

$65,000*
$63,000
$61,000
$52,000***

$3,163,069
$407,347
$622,280
-$3,338,819

$5,832,555
$1,388,716
$1,233,388
-$2,407,301

$2,275,000
$2,205,000
$2,135,000
$1,820,000

$38,959
$25,000**

-$583,946
$1,293,000

-$106,804
$1,751,741

$1,363,565
$875,000

$22,000**

$601,920

$815,234

$770,000

$20,982

$2,514,300

$3,408,025

$734,370
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Site County
Boone

Boone, Lincoln

Watershed
Coal
Lower
Guyandotte
Coal, Upper
Kanawha
Lower
Guyandotte
Lower
Guyandotte

Total for 20
Sites*

-

Lincoln
Boone,
Kanawha
Boone, Lincoln

Amount of
Bond
Remaining
Annual Water
for Water
Treatment Costs Treatment
$18,000**
-$1,811,290

Amount of
Bond
Remaining for
Water
Treatment
(Average Acres
Disturbed)
-$1,061,155

Water
Treatment Costs
for 35 Years*
$630,000

$13,000*

$1,119,756

$1,512,733

$455,000

$11,000*

$741,354

$1,720,258

$385,000

$10,000*

$163,474

$447,058

$350,000

$5,000*

$963,970

$1,307,125

$175,000

$4,308,040*

$14,953,691

$38,821,523

$150,781,400 *

* Not all selenium treatment costs are known at this time.
** These sites also treat for other pollutants.
*** This site treats for other pollutants and not all selenium treatment costs are known at this
time.
These former Patriot selenium sites are concentrated in just 5 watersheds, with over half
draining into the Coal River watershed.

If these former Patriot selenium sites are not

satisfactorily reclaimed, this poses a significant risk to the water quality in Boone County and the
Coal River watershed in particular.
Alpha and former Patriot are not the only operators with CWA compliance issues.
Consol Energy, Arch Coal, and Southern Coal Corporation also settled into consent decrees with
the Department of Justice for Clean Water Act violations. Because of the historical violations at
these sites, it is likely that without water treatment, water quality standards will be violated. The
costs of treatment of these pollutants may also impact the companies’ financial futures.
Research found that previous water quality violations are a statistically good predictor of the
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operator’s eventual bond default [58]. This research was completed before the large-scale
enforcement actions against these large corporate operators, so it is a concern for the viability of
the Special Reclamation Funds that so many sites have so many long-term water quality
violations, both in terms of water remediation costs and risk for bond defaults. The insufficient
site-specific bonds may then impact WVDEP’s use of the Special Reclamation Trust Funds to
remediate sites.
Long-term environmental damage is a potential issue at large-scale coal mining sites.
Research indicates that even where surface coal mining sites—particularly mountaintop removal
sites with valley fills—were remediated to meet legal requirements, “sustained ecological
damage” in headwater streams of the valley fill was present long after remediation [59]. After
WVDEP determines that remediation is complete, all bonds are released to the operator. If water
pollutants are still discharged from these sites despite the conclusion of remediation, WVDEP
will no longer hold bonds for these sites. Therefore, in addition to inheriting expensive water
treatment for future sites with costs that far exceed the secure bonding posted by operators,
WVDEP may need to further remediate past sites even when the bonds are already released. 8
2.4.4 Trust funds as alternatives to full-cost bonding
Because West Virginia utilizes an alternative bonding system, the site-specific bond is
not the only source of funding for reclamation by the state. This is the legal basis West Virginia
uses under SMCRA to reduce the site-specific bonding requirements. West Virginia taxes each
ton of coal mined in the state for land and water trust funds that are used to supplement sitespecific bonds. However, this raises financial issues as well. As it currently works, West
Virginia relies on future taxes to pay for both the current and future liabilities. This presents
8

This is a legal issue that has not been addressed.
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problems because at the time when the risk of revocations is at its highest—during the downturn
of the coal industry—the taxes that would typically be used to supplement those under-bonded
sites are also reduced because the amount of coal mined also declines. As a result, the trust
funds may decline at the same time they may be needed the most.
Moreover, the two trust funds currently face significant existing reclamation expenditures
for past revocations. According to the actuarial report to the 2015 Special Reclamation Advisory
Council, the current costs (from July 30, 2015 through 2035) for existing liabilities for forfeited
sites were more than $174 million—$36 million in land reclamation costs, $60 million in water
capital costs, and over $78 million in operation and maintenance costs (Report of the Special
Reclamation Fund Advisory Council, February 1, 2016). At the beginning of 2016, the trust
funds contained a combined total of just over $142 million.
The 2015 actuarial report anticipated that the trust funds would remain solvent at the
current rates because the rate future of revocations would decline. For example, the report
projects that from 2016-2020, there would be anywhere from a total of 1-10 revocations annually
(not considering any new permits issued after 2015). This information was based upon all of the
revocations from 1961 through 2015. However, this analysis does not appear to rely on the
current climate in the mining industry and contradicts the risk analysis conducted in the 2013
actuarial report, as well as other modeling that predicts increased bond forfeitures [58].
In West Virginia, 8 coal corporations mining have recently been in some form of
bankruptcy—Alpha, Walter Energy, Arch, Patriot, Trinity Coal, Cobra, Covington Coal, and
Xinergy Corporation. In 2015, coal operators in bankruptcy held an estimated 900 permits.
Alpha, Arch, and the former Patriot operate the number 1, 2, and 4 largest amount of coal mining
acres in West Virginia. However, the actuarial report does not reference any of these specific
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bankruptcies or the impact of these bankruptcies on future revocations. Although Alpha and
Arch recently emerged from bankruptcy, Patriot ultimately did not survive, even after emerging
from bankruptcy once before. These Patriot sites were purchased by other entities, but it is
uncertain how long the industry can sustain these sites, particularly because some of these sites
have high legacy water treatment costs. The land and water trust funds will likely face reduced
income at the same time WVDEP funds the high costs of reclamation. It is unclear how the
alternative bonding system will continue in West Virginia in light of these issues. Moreover, it is
unclear how West Virginia meets the legal requirements of “financial assurance” under SMCRA.
2.4.5 Public health concerns
Among other things, coal mining reclamation is a public health issue. Counties in West
Virginia have already felt the impacts from reduced property and severance tax collections from
bankrupt coal operators and the resulting reduced tons of coal mined. The decline in property
tax revenues resulted in Boone County’s inability to meet its public school budget, requiring it to
request emergency funding from the West Virginia Legislature. The entire West Virginia state
budget was impacted by unpaid severance taxes, contributing to West Virginia relying on its
dwindling Rainy Day Fund to balance its state budget. In some areas of central Appalachia,
community centers and senior citizen food programs have been forced to cut budgets because of
unpaid coal property taxes. The decline in the amount of coal mined also impacts the taxes
collected for the Special Reclamation funds, intended to supplement the inadequacies of the
individual site bonds.
Public health is of great concern because coal mining sites are located in areas with
poorer health compared to areas without coal mining (See Table 14).
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Table 14 Location of coal mine sites and Robert Wood Johnson County Health Outcomes
Rankings by West Virginia county
County
Boone
Logan
Mingo
Kanawha
Raleigh
Nicholas
McDowell
Webster
Lincoln
Wyoming
Fayette
Clay
Marion
Monongalia
Wayne
Greenbrier
Grant
Harrison
Wetzel
Marshall
Upshur
Mercer
Ohio
Preston
Barbour
Braxton
Tucker
Mineral
Brooke
Randolph
Cabell
Taylor
Mason
Pocahontas

Mined
Acres Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

County Health Rank
(out of 55 counties)
48
52
53
36
41
45
55
50
46
54
49
44
9
3
43
35
11
31
33
16
8
51
10
24
25
32
5
21
29
34
37
22
40
28

Average Bond
Rank
7
13
11
21
5
8
20
34
23
17
10
2
14
19
25
26
29
28
24
6
9
30
1
12
18
31
27
33
32
16
3
4
15
22

*A Higher Robert Wood Johnson ranking indicates a declining quality of health relative to other
counties.
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The Robert Wood Johnson Foundation collects data related to measures of public health from
counties throughout the United States and ranks counties relative to others within each state,
including each of West Virginia’s 55 counties.

The County Health Rankings measures

premature deaths, poor health days, poor physical health days, poor mental health days, and low
birth weights as the county health outcomes. Of the 10 counties within West Virginia with the
worst health rankings, 9 of them are in counties with coal mining. For the 10 counties with the
most acres of coal mining, the Robert Wood Johnson Foundation rankings are as follows: Boone
(48th), Logan (52nd), Mingo (53rd), Kanawha (36th), Raleigh (41st), Nicholas (45th),
McDowell (55th), Webster (50th), Lincoln (46th), and Wyoming (54th). In fact, 23 of the 34
coal mining counties fall in the bottom half of the state health rankings.
Counties with low average bonds are also in areas with poor health rankings. Out of the
15 counties that have an average bond below the state average, 12 of them have health rankings
in the bottom half of the state. In many areas of the state where health outcomes are the worst,
there is less secured bond reclamation funding.
The decline of the coal mining industry will likely put a disproportionate strain on
counties with the worst health outcomes in West Virginia, a state that already has some of the
worst health outcomes in the entire country. These counties in West Virginia have vulnerable
health populations, so this raises serious issues that these counties are also at risk for an
increased number of unreclaimed coal mines and insufficient amount funding to reclaim these
areas in and surrounding their residents.
Section 2.5 Conclusions and Policy Recommendations
There are significant issues throughout West Virginia, as well as the rest of central
Appalachia, related to the impact of coal mining on counties and watersheds in the event of
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further declines in the coal mining industry. Along with West Virginia, Kentucky, Maryland,
Ohio, and Virginia have also employed some form of alternative bonding systems. Pennsylvania
ended its alternative bond pool system and moved to a form of full-cost bonding in 2001. West
Virginia allows self-bonding, along with Alabama, Alaska, Arkansas, Colorado, Illinois, Indiana,
Iowa, Louisiana, Mississippi, Missouri, New Mexico, North Dakota, Ohio, Oklahoma,
Pennsylvania, Texas, Utah, and Wyoming. Many of the same coal operators have self-bond
guarantees throughout the United States for hundreds of millions of dollars, essentially
promising the same pool of funding to multiple states.
Alpha and ERP Environmental are only two of a number of coal operators treating
discharges to meet water quality standards under the CWA and SMCRA. In the event of
abandoned treatment at any of these sites due to bankruptcy or for other reasons, West Virginia
would be forced to forfeit the bonds of these sites and treat to water quality standards under the
CWA. Using the average costs for the land reclamation alone, at most of these sites, WVDEP
would not have enough site-specific funds for the water liabilities.
In examining the impacts on both counties and watersheds, it is important to consider the
impacts in their entirety. West Virginia may soon inherit a wealth of issues related to the
decades of relatively unrestrained coal mining, particularly mountaintop removal mining, which
has been identified as increasing elevation while also lowering the median slopes of its mountain
region [60] and lowering the quality of the surface soil in surface coal mined areas [48], all of
which impacts stormwater runoff and flooding of streams, rivers, and communities, causing
potential public health safety and environmental issues.
WVDEP regulations list factors that mining companies must consider when calculating
its bonds, but location is not a factor. Therefore, there is no system in place to monitor when
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discrepancies in bonding amounts in the counties occur. As a result, in the event of a large-scale
industry collapse, WVDEP may have limited funds in certain counties to reclaim coal mines.
Some counties—particularly Boone, Logan, and Mingo—may have a large amount of mining
acres needed to reclaim, but have less site-specific funds for reclamation. As a result, WVDEP
may have to heavily rely on the Special Reclamation trust funds to make up the difference to pay
for reclamation. As those Special Reclamation trust funds decline, WVDEP may be left without
sufficient funds to reclaim the mines surrounding counties, waterbodies, and their residents.
Reclamation prioritization is essential.
It does not appear that the state or federal agencies considered these types of impacts to
the counties, watersheds, or specific communities when approving permits or bonding sites. This
allowed certain counties and watersheds, along with their residents, to absorb the impacts of
mining much more than other coal mining areas.
In light of the growing epidemiological studies finding an association between surface
coal mining areas (particularly the mountaintop removal coal mining method) and a plethora of
poor health outcomes and this lack of secured bond funding for reclamation, public policy needs
to address these issues by (1) eliminating bond ceilings and adopt full-cost bonding—or in the
alternative, increasing bond ceilings to reflect inflation since 1991 and the increased long-term
water treatment costs, (2) reviewing and adjusting existing bond amounts to reflect these costs,
(3) eliminating the practice of self-bonding due to the lack of security in the coal industry, (4)
increasing the special reclamation land and water trust funds by anticipating risks from the
projected long-term decreases in the coal industry and the industry’s potential failures, and (5)
requiring land and water treatment cost estimates and plans from all mine operators at all mine
sites. I would also recommend that future actuarial studies undertake modeling to determine the
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risk for large-scale bond forfeitures due to the concentration of corporate parent ownership in the
majority of West Virginia coal mine sites by a small number of corporate entities, as proposed by
the 2013 actuarial study and recognized by modeling in the literature on this topic.
Re-evaluating the laws and regulations that allowed these types of burdens on vulnerable
health populations—areas with poor health and low socioeconomic status—is essential in
moving forward if responsible coal mining is to continue in West Virginia, as the current federal
and state administrations have indicated. If West Virginia and central Appalachia wish to revive
the coal mining industry, they must also work to better protect their citizens’ public health,
environment, and public funding.

Requiring adequate funding to fulfill the protections of

SMCRA is responsible step to protecting and improving the lives of coalfield residents.
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Chapter 3 Disparate County and Watershed Impacts in West Virginia from Deficiencies in
the Clean Water Act 401 State Water Quality Certification Process
“Moreover, as the miners dig almost exclusively in mountains otherwise unproductive, and in
valleys invested in gloom, they do either slight damage to the fields or none at all.”9
Section 3.1 Introduction
In February 2017, Congress and the new Administration repealed the Obama
Administration’s Stream Protection Rule in less than 60 days of its finalization. The Stream
Protection Rule clarified the language in the 1977 Surface Mining Control and Reclamation Act
(SMCRA) regarding the definition and practical application of the prohibition that mining
operators should not cause “material damage to the hydrologic balance outside the permit area.”
This language and the regulations regulating this law have been continuously disputed and
litigated since SMCRA was enacted.

The Office of Surface Mining Reclamation and

Enforcement (OSMRE) estimated that the Rule would protect 6,000 miles of streams and 52,000
acres of forest in the next 20 years. Due to the repeal and the prior federal court’s remand of
OSMRE’s 2008 regulation, the regulation of “material damage” now reverts back to the 1983
Stream Buffer Zone Rule, despite over thirty years of science in fluvial geomorphology, aquatic
biology, and environmental engineering, as well as decades of actual water pollution discharge
data from surface coal mining operations.
However, even in the absence of the Stream Protection Rule, correct implementation and
oversight under the Clean Water Act’s (CWA) 404 jurisdictional permitting (also referred to as a
“dredge or fill permit”) by the Army Corps of Engineers could also significantly protect streams
from the negative impacts of improper surface coal mining methods. Specifically, the dredge or
fill permitting process requires certification by the state (or the Army Corps if the state chooses
9

Georgius Agricola, De re metallica, 1556 (translated by Herbert Clark Hoover and Lou Henry
Hoover)
57

to waive certification) that the project will comply with all applicable state water quality
standards and effluent limitations under the CWA through a 401 state certification (as set forth in
401(a) of the CWA). However, the effectiveness of these state water quality certifications is
questionable. To date, no data have been evaluated on the plethora of water quality violations
from 404 mine sites and the resulting degradation of water resources, despite state 401
certifications that these sites would comply with the CWA. No policy evaluations have been
presented in the academic literature on the problems of 404 jurisdictional permitting in coal mine
permitting, although the 404 jurisdictional permitting remains the only way that coal mining
impacts in streams are allowed under current federal law.
This research examines 401 and 404 permitting issues as they relate to coal mining
operations in West Virginia and central Appalachia. I analyzed all 332 certifications issued by
the West Virginia Department of Environmental Protection (WVDEP) through its Division of
Mining and Reclamation from July 1995 to June 2016 and found that nearly half of those state
water quality certification sites were involved in continuous violations of state water quality
standards, as evidenced through consent decrees with the United States, WVDEP, and citizen
groups. These state water quality violations represent over 43% of the 247 individual coal mine
sites that WVDEP certified would meet state water quality standards and over 46% of the 332
total WVDEP coal mining certifications.

These sites consistently violated water quality

standards over a period of numerous years, and many of the sites still do not meet water quality
limits. My analysis of the data indicates that coal mining sites associated with valley fills used in
the mountaintop removal mining (MTR) method are the sites most likely implicating the failures
in the 401 state certification requirements. Moreover, the violations have disparate impacts on
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specific counties and watersheds more than others, especially in areas with the poorest public
health.
This analysis indicates that significant issues exist in the 401 state certification process,
leading to large-scale CWA violations from 404 coal mining projects. Because there have been
large-scale CWA violations resulting in consent decrees in Kentucky, Pennsylvania, and Virginia
as well, it is unlikely that the 401 certification failures are limited to West Virginia. This
dissertation does not address the serious issues arising from the lack of enforcement by these
states under each state’s CWA 402 National Pollutant Discharge Elimination (NPDES) program
authority, even though this is implicated in these large-scale violations by all of the large coal
operations. These large-scale failures by the permitting authorities indicate a deficiency in the
ability of central Appalachian states to properly assess water quality impacts from coal mining,
and as such, the policy of granting states the authority to certify CWA compliances should be reassessed. Accurate assessment water quality compliance in the 401 state water quality
certifications is one way in which stream quality may be improved and protected using existing
laws in the CWA, even without a viable stream protection rule under SMCRA.
Section 3.2 Legal Framework
There are two underlying statutory frameworks regulating the environmental aspects of
coal mining in the United States—SMCRA and the CWA. Although both are concerned with
pollution, SMCRA grew from a particular concern about the historical impacts from coal strip
mining. Acid mine drainage pollution from abandoned coal mines impaired waterways
throughout the United States, negatively impacting water quality and limiting the uses of
waterbodies, without any responsible party available to pay for costly remediation. This left the
federal and state governments with costly cleanups of both land and water liabilities. Therefore,
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with those issues in mind, SMCRA requires permits for surface coal mining and establishes
performance standards during active mining and remediation standards at the close of mining. It
also requires that mining operators meet all environmental laws, including the CWA. In West
Virginia, WVDEP’s Division of Mining and Reclamation issues SMCRA and CWA permits.
The 2017 Stream Protection Rule was issued to define SMCRA’s term “material damage
to the hydrologic balance outside the permit area.” Significantly, it included in the definition
that the reasonably anticipated effects of the mining activity could not cause or contribute to a
violation of applicable water quality standards. It required that each SMCRA permit would
specify the point at which adverse impacts on groundwater and surface water would reach the
level of material damage. The Rule would also require stricter standards for mining within 100
feet of a perennial or intermittent stream, specifically requiring that any activity within 100 feet
not cause or contribute to violations of CWA water quality standards. It placed particular
emphasis on examining the actual water quality impacts within the 100 feet zone. The mining
industry objected to the Rule, claiming that it would create environmental standards that coal
operations could not meet, arguing that it was another factor in the “war on coal.”
In addition to SMCRA, the CWA regulates the water discharges from mine sites. To
comply with the CWA, sites must receive a National Pollutant Discharge Elimination System
(NPDES) permit and meet water quality standards for all discharges. NPDES permits typically
establish effluent limitations in order to protect water quality, require discharge monitoring
reports (DMRs) from the permittee, and require treatment to meet effluent limitations.
WVDEP’s Division of Mining and Reclamation issues the mining NPDES permits.
Surface coal mining creates mining spoil or “overburden,” which is rock and soil found
in the strata surrounding the coal layers. As much as 1,000 feet of overburden is often removed
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from a mined mountain. Overburden in excess of what can be returned to the mountain is
created in this process, and this excess overburden is often placed in valleys. A valley fill looks
like a large dam but with mining spoil filled inside. As water percolates through the valley fill, it
picks up pollutants contained within the overburden, which previously had been sealed within
the undisturbed land. These pollutants can then be discharged into surrounding streams and
watersheds if the discharge is not adequately treated.
Under the CWA, almost all activities taking place in the waters of the United States,
including mining activities, require a 404 permit from the Army Corps of Engineers. A 404
permit is required in addition to an NPDES permit. During the 404 permit review process, states
have the authority to issue certifications whether the discharge will comply with the state’s CWA
water quality standards. Granted certifications are given significant weight in the Army Corps
review of the project’s potential impacts on water quality. If a state issues a denial finding that
the project will not meet water quality standards, the Army Corps is prohibited from issuing a
404 permit. A state also has the option to waive the certification, and the Army Corps will then
continue with its own evaluation process as to whether the project will meet water quality
standards. A 404 permit is required for the placement of mining spoil into a stream to create a
valley fill.
Section 3.3 Methods
I reviewed all NPDES coal mining permits in the WVDEP NPDES permit online
database and identified all permits for which the WVDEP issued state 401 certifications. The
dates of the certifications ranged from June 1995 to June 2016. Because the NPDES database
lists issued permits, I only had data available for projects that became actual NPDES mine sites.
If WVDEP issued denial letters for projects that were eventually denied, this information would
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not be available. However, because this research is focused on the outcome of certified projects,
denied projects would not impact this analysis. I did not identify any 401 waivers in the NPDES
database. Some mine sites had more than one 401 certification because as mine projects changed
or the mine footprint grew, additional 404 permits may have been required. More than one 404
permit may be required depending on the activities conducted and the permit sought.
I identified CWA violation consent decrees from all publicly available data, which
included large consent degrees through the Department of Justice with Alpha Natural Resources,
Consol Energy, Southern Corporation, Patriot Coal Corporation (which was later dissolved in
bankruptcy), Arch Coal, and Massey Energy (which was later purchased by Alpha), as well as
smaller consent decrees with WVDEP and citizen groups. I then identified all of the violation
consent decree sites that were issued 401 certification letters. I used consent decrees as evidence
of CWA violations because the lawsuits were backed by specific allegations of wrongdoing,
evidenced by the operator’s own certified DMRs filed with WVDEP. The DMR data establishes
exceedances of discharge limitations. Although a consent decree is not a formal admission of
fault by the operator, the data is uncontested and can therefore be relied upon as evidence of a
violation of the CWA.
The WVDEP NPDES database identified the type of 404 permit the permittee sought—
individual or a category of nationwide permit (NWP). The database did not identify the type of
404 permit sought for 4 individual sites, so I excluded those 4 sites in the permit type analysis.
The WVDEP NPDES database also identified the mine location by county and the watershed of
the discharges.

62

Section 3.4 CWA Violations from 404 Permit Sites for Coal Mining Projects in West Virginia
Between June 1995 and June 2016, WVDEP issued 332 state certifications under section
401 of the Clean Water Act at 247 sites (See Table 15).
Table 15 United States Army Corps of Engineers 404 permits issued to coal mining operations
in West Virginia from June 1995 to June 2016 with 401 certifications by the West Virginia
Department of Environmental Protection and Clean Water Act violation consent decrees

404 Permit Type
Individual
NWP 21, Surface
Coal Mining
NWP 14, Linear
Transportation
NWP 50,
Underground Coal
Mining
NWP 3, Maintenance
of Stream Channel
NWP 49, Coal
Remining
NWP Type Unknown
Individual Permits
After June 2010
NWP 21 from
December 2002 to
June 2010*
NWP 21 from
February 2012 to
June 2016*
Total 404 Permits

Total
Sites
146

Sites with
Violation
Consent
Decrees
60

Percent
with
Violation
Consent
Decrees
41%

WVDEP 401
Compliance
Certifications
179

Sites with
Violation
Consent
Decrees
75

Percent
with
Violation
Consent
Decrees
42%

37

23

62%

39

24

62%

19

8

42%

24

9

38%

10

7

70%

13

9

69%

1

1

100%

1

1

100%

3
64

0
12

0%
19%

3
73

0
36

0%
49%

26

7

27%

34

11

32%

36

23

64%

38

24

63%

1
247

0
107

0%
43%

1
332

0
154

0%
46%

*In June 2010, the United States Army Corps of Engineers suspended NWP 21 in the
Appalachian region and eventually prohibited the permitting of valley fills under NWP 21.
Individual 404 permits were then required for valley fill projects and other specific activities.
To date, at least 107 of those sites, representing 154 WVDEP state certifications, resulted in the
mine operator entering into a consent decree for large-scale violations of the CWA. Over 43%
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of the sites that WVDEP certified would comply with water quality standards resulted in
violations of water quality standards.
It is important to note when considering the number of sites in violation of the CWA that
these are conservative numbers because not every mine site that has violated the CWA has been
subject to an enforcement action. The actual CWA violations likely encompass many more sites.
The consent decrees are also of particular concern because they represent long-term violations
spread across the mining company’s entire portfolio of mines.
The state’s role in the 404 process is extremely important because if a state issues a
denial letter to the Army Corps, the project cannot continue. The Army Corps cannot overrule a
state’s decision that the project will not be able to comply. Moreover, the state has the authority
to request that the permit applicant revise its project so that the state is satisfied that water quality
standards will be met. WVDEP could have waived its certification, which would have allowed
the Army Corps to make a water quality compliance evaluation.
Although the mine company admits no fault in these enforcement cases, these consent
decrees are backed by thousands of DMRs of water sampling by the companies and reported to
WVDEP under penalty of law. These consent decrees are not the result of only a few isolated
violations. For example, Alpha’s consent decree represented nearly 6,300 permit exceedances in
5 states from 2004 through 2014, the bulk of which occurred in West Virginia. This does not
include the total daily violations for monthly exceedances. Massey’s violations from January
2000 through June 2006 resulted in approximately 2,500 separate violations in West Virginia,
and many of those sites continued to violate into a second consent decree entered with its
successor company, Alpha.

The Patriot consent decree represented 1,400 CWA discharge
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violations, with over 22,000 days of violations in West Virginia between January 2003 and
December 2007.
This analysis of the 404 permit activity type also indicates that these water quality
certification compliance issues occurred due to large-scale surface mining. Different activities
triggers different types of Army Corps permits, each with differing levels of scrutiny. The Army
Corps issues generalized permits to authorize activities across the country that have minimal
individual and cumulative environmental effects, called nationwide permits (NWP). For the
West Virginia coal mining sites, 5 different types of NWP permits were issued, with NWP 21
“Surface Coal Mining” as the one most often identified. For all other 404 activities not falling
under a NWP, an individual permit is required. Individual permits are more involved and require
more stringent information and data from permit applicants.
In June 2010, the Army Corps suspended the use of NWP 21 in 6 states in central
Appalachia (including West Virginia) because of concerns about the impacts to waters from the
type and scale of projects permitted—particularly from the MTR method of mining. Some of the
activities that previously were permitted under NWP 21 included valley fills in headwater
streams and their valleys, sediment ponds, and slurry impoundments. The Army Corps also had
questions regarding the use of compensatory stream mitigation to offset the impacts from these
large-scale permitted activities. In 2012, NWP 21 was revised, and surface coal operations could
no longer use this general permit for valley fill construction and other activities, and instead
required an individual permit for those type of activities.
The decision to require individual permits for valley fills coincided with academic
research on the impacts of valley fills on environmental resources, including research on aquatic
ecosystems, stream flow impacts and flooding, streambed erosion, and the ability of mining
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reclamation to adequately restore headwater streams [48, 50, 57, 61-76]. This decision is also
consistent with subsequent academic research in the field regarding environmental impacts from
large surface coal mining project, especially those associated with valley fills [53, 55, 56, 59, 60,
77-90].
Before the suspension of NWP 21 in central Appalachia, it was the most-used NWP and
had high rates of CWA violations, with over 62% of sites and 61% of WVDEP certifications
resulting in consent decrees (See Table 15). However, since the reissuance of NWP 21, fewer
surface mine activities qualify for it, including valley fill activities. I identified only 1 new NWP
21 permit issued from 2012 through 2016. That site is not associated with a consent decree, but
it was issued in 2015, so it may be too soon to determine whether the site meets water quality
standards10 In contrast, 36 total sites received NWP 21 permits from December 2002 and June
2010, and 64% of those sites are associated with consent decrees. I cannot determine whether
the reduction in the number of post-2012 NWP 21 permits is due to the changes in the permit or
due to the decline of the coal industry. Given the reasons for the changes in NWP 21, it is
possible that the activities now excluded from NWP 21, particularly valley fill activities, drove
the high percentage of sites in violation consent decrees.
Overall, WVDEP issued 39 certifications for NWP 21, and 62% of those sites failed to
meet those standards. If the prior acceptable activities for NWP 21—valley fills and other
activities—drove the large number of NWP 21 permits, it appears that WVDEP and the coal
operators had issues accurately assessing the ability of those 23 mines to meet water quality
standards, particularly the valley fill operations and other related activities. This questionable
ability of those type of mining activities and practices to meet water quality standards is
10

This is a Consol site that may not have been constructed. Consol has been selling off many of
its coal mining sites in Appalachia to focus on its natural gas operations.
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consistent with research associating a variety of water quality issues below stream of valley fill
operations, as well as EPA’s 2005 assessment [50, 51, 55, 56, 59, 60, 65, 68, 69, 77, 78, 80, 83,
84, 86, 91, 92]. These water quality issues are consistent with the type and quantity of violations
identified in the consent decrees.
Neither the Army Corps nor the EPA—which has oversight over WVDEP’s Clean Water
Act program—has issued public analysis on the failures of 404 permit applicants would comply
with water quality standards. Even as large-scale violations accrued, WVDEP and the Army
Corps of Engineers continue to issue 404 permits for valley fills and coal mining operations.
Section 3.5 CWA Violations in 404 Permits for Coal Mining Projects in West Virginia Are Coal
Operator Driven
Another issue with 404 permitting is that the violations with consent decrees occurred
from the same mine operators. In West Virginia, there have been significant CWA discharge
exceedances from the 5 largest coal mining companies in the state—Alpha (including the former
Massey sites), Arch, Consol, former Patriot, and Southern Corporation. This is also reflected in
the number of 404 permits associated with violations by operator (See Table 16).
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Table 16 Clean Water Act violation consent decrees with 404 Army Corps of Engineers permits
by coal operator entity in West Virginia

Operator
Alpha
Patriot
Consol
Arch
Southern
Top 5
Operators
Other
Operators
Total

Number
of 404
Sites
69
39
26
19
9

Sites
with
Consent
Decrees
55
21
9
9
9

Percent
with
Consent
Decrees
80%
54%
35%
47%
100%

Total
Acres
with
Consent
Decrees
32,469.75
23,541.97
9,311.51
3,894.26
5,270.63

Acres
Per 404
Site with
Consent
Decrees
590.36
1,121.05
1,034.61
432.70
585.63

401
Sites
401
with
State
Consent
Certifications Decrees
94
77
49
28
46
22
23
11
11
11

Percent
of 401
sites with
Consent
Decrees
82%
57%
48%
48%
100%

162

103

64%

74,488.12

723.19

223

149

67%

85
247

4
107

5%
43%

1,050.47
75,538.59

262.62
705.97

109
332

5
154

5%
46%

80% of all of Alpha’s 69 sites with 404 permits were associated with violations, with only less
than 18% of the 94 state certifications issued by WVDEP to Alpha did not have violations of
water quality leading to a consent decree. The former Patriot had 21 of its 39 issued permits in
consent decrees for CWA violations, including over 57% of the 49 CWA compliance letters that
WVDEP issued. All of the 9 Southern Corporation’s Army Corps permits, which included all of
the 11 WVDEP certifications, were involved in its consent decree with the Department of
Justice.
The violations by these operators provide an additional water quality concern because
these 5 corporations received 64% of the 404 permits issued for West Virginia coal mining sites.
For those operators, WVDEP issued 149 water quality certifications for sites that resulted in
consent decrees. Of the 85 sites with other operators, only 4 sites were involved in consent
decrees—although it is likely that many more have also been in violation but have not been
involved in consent decrees.
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Another water quality issue is that WVDEP continued to issue compliance certifications
even after those operators established serious non-compliance histories. The Massey complaint
cites violations beginning in January 2000 through the period that the consent was filed in April
2008.

During the period of time when Massey accumulated those massive water quality

violations, WVDEP issued it 43 water quality certifications. In fact, Massey continued to violate
after its consent decree with the Department of Justice, amassing more violations after the
consent decree than were alleged before the complaint was filed [42]. Moreover, WVDEP
issued 401 certifications for 8 Massey sites (sites later acquired by Alpha) that continued to
accumulate violations continuing into the consent decree settled with Alpha, including one site
that was issued a certification as late as March 2016, meaning that with some sites could have
been in violation for at least 16 years but WVDEP continued to issue water quality certifications,
despite the fact that these sites were currently in violation of water quality standards.11
Even if coal operators were in violation of water quality standards partially due to
deficient effluent management programs—many of the consent decrees require some operators
to invest in management systems—WVDEP was in the position to deny 401 certification based
upon the operator’s track record. The CWA requires that the permit applicant’s discharges
comply with water quality standards in order to receive a 404 permit. Under the CWA, a mine
site should not receive a 401 state certification if either the mine site or the permit applicant is in
current violation of its NPDES permit.

11

The lawsuit begins its earliest list of violations in 2000. However, it is unclear if violations
existed prior to 2000 because the lawsuit does not state when the violations began.
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Section 3.6 Violations at 404 Mining Sites Resulted in Disparate Impacts in Counties and
Watersheds
Water quality violations translate into environmental impacts, which is why 401
certifications should be important to the CWA permitting system. The large-scale failures of the
404 permitting system to protect water quality standards had disparate impacts on both the
counties and watersheds associated with these mine sites. Coal mining occurs in 34 of 55
counties in West Virginia, but the amount of mining acres varies by region. A total of over
75,000 acres in West Virginia are associated with the consent decree violations from the 404
permits alone (See Table 17).
Table 17 404 permit coal mine sites with Clean Water Act violation consent decrees by West
Virginia county

County
Boone
Lincoln
Logan
Raleigh
Kanawha
Mingo
Wyoming
McDowell

404 Site
Acres
with
Consent
Decrees
32,687.92
11,620.13
11,309.42
9,636.16
8,647.83
7,112.89
4,953.78
4,758.34

Total Coal
Mining
Acres for
All Mine
Sites
75,025.89
16,627.48
46,292.18
25,195.20
33,497.50
37,522.66
16,154.86
21,124.29

Percent of
Total
County
Mining
Acres
with 404
Consent
Decrees
44%
70%
24%
38%
26%
19%
31%
23%

Nicholas
Marion
Fayette
Clay
Monongalia

4,642.87
3,526.15
3,121.22
3,004.00
2,978.54

22,217.54
6,776.19
15,276.12
14,738.26
6,774.05

21%
52 %
20%
20%
44%
70

County
Percent of
Total 404
Consent
Decrees
43%
15%
15%
13%
11%
9%
7%
6%

Number
of 404
Sites with
Consent
Decrees
31
7
15
11
14
8
8
7

Total
Coal
Mining
Sites
179
28
124
88
99
128
72
150

Percent of
Total 404
County Coal
Mining Sites
with Consent
Decrees
17%
25%
12%
13%
14%
6%
11%
5%

6%
5%
4%
4%
4%

11
2
7
5
4

72
18
50
29
26

15%
11%
14%
17%
15%

County
Wetzel
Webster
Harrison
Marshall
Ohio
Greenbrier
Mercer
Barbour
Taylor
Preston
Grant
Upshur
Braxton
Brooke
Cabell
Mason
Mineral
Pocahontas
Randolph
Tucker
Wayne
Total

404 Site
Acres
with
Consent
Decrees
2,829.98
2,817.35
2,055.07
815.89
815.89
459.00
423.06
412.51
412.51
233.81
32.00
16.25
75,538.59

Total Coal
Mining
Acres for
All Mine
Sites
3,001.38
17,979.22
3,134.01
2,754.13
1,891.83
3,729.15
2,447.87
1,412.93
434.51
1,767.15
3,143.83
2,698.73
1,294.59
1,052.13
702.79
252.35
1,085.53
169.83
880.37
1,230.30
5,953.20
294,243.35

Percent of
Total
County
Mining
Acres
with 404
Consent
Decrees
94%
16%
66%
30%
43%
12%
17%
29%
95%
1%
1%
1%
26%

County
Percent of
Total 404
Consent
Decrees
3.75%
3.73%
2.72%
1.08%
1.08%
0.61%
0.56%
0.55%
0.55%
0.31%
0.04%
0.02%
-

Number
of 404
Sites with
Consent
Decrees
2
6
1
1
1
2
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
107

Total
Coal
Mining
Sites
3
23
18
7
4
22
12
12
2
14
11
9
10
5
1
3
9
1
11
4
31
1070

Percent of
Total 404
County Coal
Mining Sites
with Consent
Decrees
67%
26%
6%
14%
25%
9%
8%
8%
50%
%
9%
11 %
10%

(Because coal mine sites can be located in more than one county, the county total number of
acres exceeds the amount of the total state acres and the number of county permits exceed the
total permits.)
These violations at 404 permit sites alone account for 26% of the 294,000 total acres of coal
mining in the entire state (this does not include all of the violations that occurred at sites that did
not require a 404 permit). Those 404 permitted water quality violation sites constituted more
than half of the county total mine acres for the counties of Taylor (95%), Wetzel (94%), Lincoln
(70%), Harrison (66%), and Marion (52%) counties. There were also violation sites acres
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greater than 10,000 acres associated with Boone (32,687.92 acres), Lincoln (11,620.13 acres),
and Logan (11,309.42 acres) counties.
Some counties had a large amount of their total coal mining sites associated with these
violations. From the consent decrees, 10% of the total mine sites in West Virginia with 404
permits are associated with CWA violations. However, those violations impact some counties
more than others. Over 26% of Webster County’s 23 mines have been associated with these 404
permit CWA violations, as well as a quarter of all of Lincoln County’s 28 coal mining sites.
Boone County had over 17% of its total coal mining sites with 404 permit consent decrees—31
total 404 sites with violations. These numbers do not reflect all of the coal mining violation sites
or even all of the consent decree sites, only the consent decree acres of sites that held 404
permits.
It also appears that it is the larger sites that have 404 permit violation issues because even
though over 25% of the total coal mining acres in West Virginia are associated with the consent
decrees, only 10% of the total mine sites are associated with those consent decrees—an average
of approximately 706 acres per site (See Table 18).
Table 18 Average 404 permit coal mine site acres with Clean Water Act violation consent
decrees by West Virginia county

County
Harrison
Marion
Lincoln
Wetzel
Boone
Mingo
Raleigh

404 Site Acres
with Consent
Decrees
2,055.07
3,526.15
11,620.13
2,829.98
32,687.92
7,112.89
9,636.16

Total 404 Mine
Sites With
Consent
Decrees
1
2
7
2
31
8
11
72

Average Acres
of 404 Mine
Sites With
Consent
Decrees
2,055.07
1,763.08
1,660.02
1,414.99
1,054.45
889.11
876.01

County
Marshall
Ohio
Logan
Monongalia
McDowell
Wyoming
Kanawha
Clay
Webster
Fayette
Mercer
Nicholas
Barbour
Taylor
Preston
Greenbrier
Grant
Upshur
Total

404 Site Acres
with Consent
Decrees
815.89
815.89
11,309.42
2,978.54
4,758.34
4,953.78
8,647.83
3,004.00
2,817.35
3,121.22
423.06
4,642.87
412.51
412.51
233.81
459.00
32.00
16.25
75,538.59

Total 404 Mine
Sites With
Consent
Decrees
1
1
15
4
7
8
14
5
6
7
1
11
1
1
1
2
1
1
107

Average Acres
of 404 Mine
Sites With
Consent
Decrees
815.89
815.89
753.96
744.64
679.76
619.22
617.70
600.80
469.56
445.89
423.06
422.08
412.51
412.51
233.81
229.50
32.00
16.25
705.97

(Because coal mine sites can be located in more than one county, the county total number of
acres exceeds the amount of the total state acres and the number of county permits exceed the
total permits.)
Some counties also have high averages for acres per mine site. Harrison, Marion, Lincoln,
Wetzel, and Boone counties have averages of over 1,000 acres per mine site with 404 CWA
violation consent decrees. Because valley fills are associated with the larger surface coal mining
sites, this data is consistent with my conclusion that valley fills (and the other activities removed
from NWP 21 upon reissuance) drove the high number of violations prior to the reissuance and is
consistent with the previously cited research that there are water quality issues downstream of
valley fills.
Watersheds were also disparately impacted by these problems with 401 state
certifications (See Table 19).
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Table 19 404 permit coal mine site acres with Clean Water Act Water violation consent decrees
by West Virginia discharge watershed

404 Site
Acres
with
Consent
Watershed
Decrees
Coal
36,612.49
Upper Guyandotte 14,941.96
Upper Kanawha
9,770.39
Lower Guyandotte 9,311.63
Tug Fork
8,055.46
Gauley
6,308.47

Total Coal
Mining
Acres for
All Sites
90,224.19
59,764.15
42,381.42
16,051.86
49,512.72
34,133.19

Percent of
Total
Watershed
Mining
Acres with
404
Consent
Decrees
41%
25%
23%
58%
16%
18%

Elk
Monongahela
Dunkard Creek
Middle Ohio
West Fork
Big Sandy
Upper Ohio
Lower Ohio
Twelvepole Creek
N. Potomac
Tygart Valley
Cheat
Greenbrier
Little Kanawha
Lower Kanawha
Lower New
Upper New
Total

31,678.67
13,394.14
4,271.82
4,918.23
3,525.94
4,222.99
5,890.62
2,277.44
14,230.45
4,558.67
6,292.70
1,940.25
169.83
1,645.22
7,026.10
874.09
1,802.55
294,243.35

18%
33%
68%
42%
58%
47%
27%
61%
6%
15%
11%
26%

5,731.58
4,368.06
2,911.54
2,055.07
2,055.07
1,974.09
1,590.80
1,384.54
883.7
697.55
662.57
75,538.59

Watershed
Percent of
State Total
404
Consent
Decrees
48%
20%
13%
12%
11%
8%

404 Sites
with
Consent
Decrees
37
22
17
5
11
13

Percent of
Total
Watershed
404 Coal
Total
Mining
Coal
Sites with
Mining Consent
Sites
Decrees
224
17%
202
11%
127
13%
25
20%
247
4%
97
13%

8%
6%
4%
3%
3%
3%
2%
3%
1%
1%
1%
-

9
4
3
1
1
3
2
1
1
2
3
107

61
45
9
8
24
15
17
5
42
18
36
11
1
3
18
6
8
1070

15%
9%
33%
13%
4%
20%
12%
20%
2%
11%
8%
10%

(Because coal mine sites can drain into more than one watershed, the total number of watershed
acres exceeds the amount of the total state acres and the number of watershed permits exceed the
total permits.)
Water quality standards and effluent limitations are specifically drafted to protect the uses of the
receiving waterbodies. Each of the watersheds impacted by these 404 violation sites are already
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designated by the state as having impaired status for failing to meet one or more of its designated
uses. Many of these watersheds are impaired due to historic mining activities. The Coal River
watershed had over 36,000 acres of 404 permitted sites that did not meet effluent limitations
draining into it, which is 41% of the total coal mining acres that drain into it. The Coal River
watershed also received the burden of nearly half of all the 404 violation consent decree acres in
the state. The disparate impacts on certain watersheds raises concerns about potential resulting
impacts on residents relying on these watersheds for drinking and other uses of water. Research
has correlated drinking water violations in areas with mining, particularly the type of surface
mining activities that NWP 21 previously included [41]. Coal waste impoundments have been
associated with impacts on private drinking water wells [49]. Higher cancer rates have been
associated with low stream quality in areas associated with surface mining [10]. Thus, there are
concerns that disproportionate water discharge violations in counties and watersheds may have
impacts on public health for residents in and around these mine sites and their discharges.
Section 3.7

Poor County Health Outcomes and 404 Permit Violation Sites

A plethora of poor health outcomes has been associated with residents of the counties
where these 404 permitting activities occur. Epidemiological studies have associated coalfield
residents, particularly in areas using the mountaintop removal mining method, with the following
poor health outcomes compared to other central Appalachian residents: total mortality for all
causes [1], birth defects [2]; chronic cardiovascular disease [3-5]; hypertension [4]; chronic
obstructive pulmonary disease (COPD) and other respiratory conditions [4, 6]; hospitalizations
for hypertension, COPD, and general respiratory conditions [7, 8]; self-reported cancer rates [9];
cancer mortality [10, 11]; lung cancer [12]; chronic kidney disease [4]; angina or chronic heart
disease [5]; heart attack [5]; mortality for chronic heart, kidney, and respiratory disease [13];
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self-reported respiratory, cardiovascular, skin, gastrointestinal, muscle, eye, ear, nose, and throat
[14]; and an overall poorer health-related quality of life [14-16]. Other research through the
Appalachian Research Initiative for Environmental Science (ARIES)—funded by the coal
industry—has found no elevated mortality for coalfields residents compared to other
Appalachian residents [11, 17], birth-defects [18], or circulatory hospitalizations [19]. Research
financially supported by the National Mining Association found increased mortality rates in
coalfields areas associated with “economic and cultural disadvantages” in the region [20].
Although more research is needed on epidemiological associations regarding the mining regions,
it is clear that these areas have poor health.
Physical pathways for which surface coal mining may cause or contribute to poor health
and disease outcomes have been identified [21-26]. Poor health outcomes, including cancer
mortality, have been associated with low stream quality in areas associated with surface mining
[10]. Therefore, it is a concern that water quality violations disproportionately occur in certain
counties and watersheds.
To assess health in West Virginia, I used the Robert Wood Johnson Foundation County
Health Rankings and compared them to the 404 permit CWA violation consent decrees (See
Table 20).
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Table 20 Robert Wood Johnson County Health Rankings and 404 permit Clean Water Act
violation consent decrees by West Virginia county

County
Boone
Lincoln
Logan
Raleigh
Kanawha
Mingo
Wyoming
McDowell
Nicholas
Marion
Fayette
Clay
Monongalia
Wetzel
Webster
Harrison
Ohio
Marshall
Greenbrier
Mercer
Taylor
Barbour
Preston
Grant
Upshur
Wayne
Tucker
Randolph
Pocahontas
Mineral
Mason
Cabell
Brooke
Braxton

Robert Wood
404 Site Acres
Johnson County with Consent
Health Ranking Decrees
48
32,687.92
46
11,620.13
52
11,309.42
41
9,636.16
36
8,647.83
53
7,112.89
54
4,953.78
55
4,758.34
45
4,642.87
9
3,526.15
49
3,121.22
44
3,004.00
3
2,978.54
33
2,829.98
50
2,817.35
31
2,055.07
10
815.89
16
815.89
35
459.00
51
423.06
22
412.51
25
412.51
24
233.81
11
32.00
8
16.25
43
5
34
28
21
40
37
29
32
-
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Percent of Total
County Mining
Acres with 404
Consent
Decrees
44%
70%
24%
38%
26%
19%
31%
23%
21%
52%
20%
20%
44%
94%
16%
66%
43%
30%
12%
17%
95%
29%
13%
1%
1%
-

Average Acres
of Mine Sites
With 404
Consent
Decrees
1,054.45
1,660.02
753.96
876.01
617.70
889.11
619.22
679.76
422.08
1,763.08
445.89
600.80
744.64
1,414.99
469.56
2,055.07
815.89
815.89
229.50
423.06
412.51
412.51
233.81
32.00
16.25
-

(The counties in bold are ranked in the bottom 10 of West Virginia’s 55 counties for poor health
outcomes by the Robert Wood Johnson Foundation County Health Rankings. A higher ranking
means poorer health outcomes.)
The Robert Wood Johnson Foundation analyzes health outcomes by county in all 50 states using
metrics that are universal throughout the country and within the states. Of the 10 counties with
the highest acres associated with 404 permit water quality violations, 9 of them are in the bottom
half of West Virginia’s 55 counties, meaning that these counties have the worst health outcomes
relative to the rest of the state. All but 2 counties with the top 10 highest acres are in the bottom
quarter of health rankings. I utilized these rankings as a way of identifying vulnerable health
populations.

Because these residents already have poor health outcomes, additional health

stressors present potential public health issues. However, because of the permitting deficiencies
in the 404 program, especially due to the 401 state certification deficiencies, these counties
received a disproportionate amount of mine sites that violated the CWA.
Section 3.8 Programmatic Deficiencies in Assessing Compliance With State Water Quality
Standards
The current federal and West Virginia administrations, as well as other central
Appalachian states, indicate they wish to revive the struggling coal industry, specifically by
reducing environmental regulations. However, it is clear from the extent of the violations from
all of the large coal operators in West Virginia, particularly those associated with activities
within waterways, that the state needs to revise its policies as to how 401 state certifications are
evaluated. These laws do not appear to be properly administered. The Army Corps, states, and
EPA must be able to accurately understand what it means to comply with state water quality
standards and why so many failures occurred in the 401 state water quality certification process.
Under federal regulation 40 C.F.R. 121.2(a)(3), the state certification must include a
statement that there is “reasonable assurance that the activity will be conducted in a matter which
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will not violate applicable water quality standards.” This should include an assessment of the
operator’s (and its corporate parent’s) compliance history at both the existing site and other sites.
Furthermore, the state must set forth limitations “necessary to assure than any applicant” will
comply with water quality limitations. 12 The applicants with sites that had thousands of
violations were required to reasonably assure WVDEP and the Army Corps that they would not
violate water quality standards at future sites. It is unclear how a mine operator could be
certified to comply with water quality standards while that mine operator was out of large-scale
compliance with its existing fleet of permits.
Section 3.9 Conclusions and Policy Recommendations
There are likely four reasons contributing to why these sites failed to meet water quality
standards even after state certification. First, states and mine operators may have been unable to
accurately anticipate the quality of the discharges from coal mining sites, despite the fact that the
NPDES permit system relies upon an accurate analysis and characterization of all the discharges.
Were the assumptions of the types and levels of pollutants flowing from mine sites incorrect?
Was the understanding of the ability of existing water treatment at sites inadequate? Were the
overburden handling techniques insufficient to protect surface waters from pollutants? If there
were issues with the assumptions relied upon when drafting the certifications and the resulting
pollutant discharges, have those issues been resolved? Have the states, the Army Corps, and
EPA reflected upon the actual discharge data and adjusted the assumptions?
Although this dissertation does not present data on the 401 certifications from WVDEP’s
other 401 state certification (non-mining) division—the Division Water and Waste
Management—there are no large-scale consent decrees with massive quantities of violations
12

Language found in 33 United States Code § 1341(d).
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stemming from permittees from that division similar to what occurred in the coal mining
industry. Therefore, it does not appear that non-mining operations have an issue with these types
of 401 assessment issues. It is likely that the problem is not with the entire 401 certification
process per se, but that the problem lies within the ability to assess compliance with coal mining
operations, particularly large-scale surface mining. This process must be improved and overseen
by EPA, as the agency in charge of granting the states authority for their NPDES programs.
Second, mine permittees could have disregarded their obligations under the CWA. Many
of the consent decrees require the mine operators to install water treatment facilities and
management systems for NPDES discharges. However, this presents the issue as to why states
would continue to permit mine operations with continuous discharge violations.
Third, the agency may not be able to or may be unwilling to capably administer the state
water quality certification. Evaluating the large-scale water quality violations, one could question
whether there could be a desire to under-value the impact of mining water violations on the
environment. It is indisputable that states were reluctant to enforce the CWA for coal mining
operations. For example, WVDEP did not participate in the Massey enforcement action or the
resulting consent decree. The massive consent decrees for Alpha, Patriot, Southern, Arch, and
Justice came after many years of non-enforcement on the part of the state.

Instead, the

Department of Justice, EPA, and citizen groups have been the primary enforcers of the CWA for
coal mining in central Appalachia. Citizen groups can only bring enforcement actions after
notifying EPA and the state and giving them the opportunity to enforce. This raises the issue as
to why these states continue to have the authority to maintain coal mining NPDES programs and
why the required federal reviews of the state programs for both SMCRA and the CWA have
failed to trigger any action to improve water quality certifications and enforcement.
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Regardless of the reason or combination of reasons, there is a serious issue. If over 46%
of all WVDEP’s state water quality certifications, including 62% of its NWP 21 certifications,
resulted in violations of state water quality standards, there is an issue with the state’s legal
obligations. The assumptions that WVDEP makes in determining whether a coal mining project
will comply with the CWA are incorrect. By vastly improving the 404 permitting process, water
quality could be protected and improved.
Although this analysis is limited to 404 permitting in West Virginia, it is likely that
Kentucky, Pennsylvania, and Virginia also have similar issues. These states were also included
in large-scale consent decrees as well, and 404 permitting is necessary for many of the surface
coal mining operations. The exact cause of the discrepancies between the state certifications and
actual pollutant discharges is unknown because neither EPA nor the states have addressed these
issues.
In light of the large number of CWA violations in Kentucky, Pennsylvania, Virginia, and
West Virginia, the 401 and 404 permit requirements need to be re-examined in central
Appalachia. Even if these large-scale violations were the result of a few operators failing to
comply with the CWA, the states did not fulfill their duties under the 401 of the CWA. Under
401 of the CWA, the law requires that the state set forth limitations “necessary to assure that any
applicant” will comply with applicable effluent limitations. Because the state must assure that
the applicant will comply with the CWA, the state should examine the applicant’s existing
compliance with the CWA. If there are long-term, widespread existing violations of the CWA
by that operator, can the state be “reasonably assured” that the proposed project will comply?
These CWA violations are not trivial issues.

Unfortunately, one of the hallmark

characteristics of central Appalachia is poor health outcomes—cancer, poor quality of life, low
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infant birth weight, cardiovascular disease, premature death, et cetera.

Even without the

epidemiological evidence associating coal mining activities with a host of these poor health
impacts, the fact is that these areas have poor health. Poor water quality impacts public health,
as well as the environment, which is why the Army Corps relies on the states to certify that these
proposed projects will meet each state’s water quality standards.

As such, if additional

environmental stressors are to be imposed in areas with unhealthy residents, states must be able
to accurately predict water quality impacts and impose limits that will be enforced so that these
residents are adequately protected. Adequate implementation of existing laws under 404 of the
CWA will protect water in central Appalachia even without an applicable stream protection rule.
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Chapter 4 A Conceptual Model for Integrating Community Health in Remediating West
Virginia and Central Appalachia’s Abandoned Coal Mines
“Death happened often enough that a certain melancholy existed between the young men and
women of Coalwood when they made their daily farewells.”13
Section 4.1 Introduction and Background
Due to the significant and continuing declines in the central Appalachian coal industry,
serious concerns exist as to the risk of large-scale forfeitures of unremediated coal mines. The
West Virginia Department of Environmental Protection (WVDEP) estimated in 2016 that over
900 mine site permits were held by coal operators in various stages of bankruptcy, leaving sites
unremediated in various stages of mining. Although some of those operators have been able to
emerge from bankruptcy under reorganization for the time being, other similar coal operators
have failed after reorganization, leaving the long-term success of existing coal operators
questionable. As a result, tens of thousands of coal mining acres could be at risk to become
abandoned in the near future.
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) was designed to
prevent the abandonment of unremediated surface mines by requiring financial assurance from
mine operators to ensure cleanup of all mines. However, because of the alternative bonding
systems in West Virginia and other surface coal mining states, full site-specific financial
assurance for every coal mine does not exist, presenting the risk that if the coal industry declines
into large-scale bankruptcies, these states will not have sufficient funding or resources to
remediate all of these coal mining sites. WVDEP is funding remediation at 192 post-SMCRA
forfeited mines with water pollution discharges. The remediation of these sites is largely paid for
from taxes collected on each ton of coal mined so that future coal mining pays for the past
forfeited mines. However, as the tons of coal mined continue to decrease, there will be less
13

Hickman, Homer. Carrying Albert Home (2015).
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funding available to pay for existing and future remediation needs, including those that require
expensive water pollution treatment. Because of these financial and administrative issues, state
financed remediation requires prioritization of resources. Therefore, recognizing this need for
prioritization of the state’s cleanup of forfeited mines, the West Virginia Legislature’s
regulations require that WVDEP maintain a priority listing of forfeited sites based upon (1) the
severity of the water discharges, (2) the quality of the receiving stream, (3) the effects on
downstream water users, and (4) “other factors” determined to affect the priority ranking (W.Va.
Code of Regulations 38-2-12.5.b).
Poor public health is one of the unfortunate hallmarks of West Virginia and central
Appalachia, particularly in the coalfields. Epidemiological studies have associated coalfield
residents, particularly in areas using the mountaintop removal mining (MTR) method, with the
following poor health outcomes compared to other areas of the country and even other nonmining central Appalachian residents: angina or chronic heart disease [5]; birth defects [2]; blood
inflammation markers [93]; cancer mortality [10]; chronic cardiovascular disease [3-5]; chronic
kidney disease [4]; chronic heart, kidney, and respiratory disease mortality [13]; chronic
obstructive pulmonary disease (COPD) and other respiratory conditions [4, 6]; depression and
other psychological disorders [94]; heart attack [5]; hospitalizations for hypertension, COPD,
and general respiratory conditions [7, 8]; hypertension [4]; lung cancer [12, 95]; self-reported
cancer rates [9]; and self-reported respiratory, cardiovascular, skin, gastrointestinal, muscle, eye,
ear, nose, and throat [14]. Coalfields residents have an increased total mortality for all causes [1]
and an overall poorer health-related quality of life [14-16].

Other research through the

Appalachian Research Initiative for Environmental Science (ARIES)—funded by the coal
industry—has found no elevated mortality for coalfields residents compared to other
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Appalachian residents [11, 17], birth-defects [18], or circulatory hospitalizations [19]. Research
financially supported by the National Mining Association found increased mortality rates in
coalfields areas associated with “economic and cultural disadvantages” in the region [20].
Physical pathways from which surface coal mining may cause or contribute to poor
health and disease outcomes have been identified through both air and water sources [21-26].
Poor health outcomes, including cancer mortality, have been associated with low stream water
quality in areas with surface coal mining [10]. It is clear that there are serious health concerns in
the coalfields.
The remediation of surface coal mines presents an opportunity to improve the
environment of the coalfields and perhaps improve—or at the very least not allow the
unremediated mines to worsen—the health in communities surrounded by coal mines and
downstream of polluted mining water discharges. Currently, West Virginia holds nearly a billion
dollars in reclamation bonds and trust funds from taxes. This presents an excellent opportunity
for the state to utilize remediation projects to improve the environment and the quality of life for
residents. As West Virginia and other surface mining states prioritize their limited funding to
remediate abandoned mines, the communities surrounded by coal mines should be considered as
well. As such, WVDEP should consider the cumulative impacts on community health under the
Legislature’s requirements to consider “other factors” when ranking the abandoned mines for
remediation priority.
WVDEP and other state agencies already possess the necessary data to consider
community health, making this a matter of formulating a framework in order to include
community health into the existing priority list. This dissertation does not address an evaluation
of or propose changes to the other 3 priority categories the Legislature deems relevant to
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remediation, but addresses how community health could be considered under the category of
“other factors.” Because of the historical environmental impacts associated with unremediated
mines, the available epidemiological data associating a myriad of poor health outcomes in
mining areas of the state, and the vulnerable health factors present in the coalfields’ population,
community health should be strongly considered when prioritizing the expenditure of hundreds
of millions of dollars to bring former coal mines into compliance with safety and environmental
laws.
Section 4.2 Existing Prioritization Factors
The states have decades of experience in remediating abandoned coal mines, both under
pre-SMCRA and post-SMCRA law (remediation funding for pre-SMCRA sites are funded
through a different mechanism than post-SMCRA sites).

WVDEP currently prioritizes

remediation sites based on 3 order levels of priority. The highest priority sites are those that pose
“extreme danger” to public health, safety, general welfare, and property. Second priority sites
are those that pose a threat to public health, safety, welfare, and property values. WVDEP gives
examples of second priority sites as those with a high potential for landslides, dangerous
highwalls, derelict buildings or other structures, flooding, high loading rates of acid mine
drainage, and discharges into particularly valuable water resources. The third priority sites have
four sub-groups: (1) sites that cause or have a high potential for causing off-site environmental
damage to the land and water resources, (2) sites that are cost-effective to be “cluster” projects—
those in close geographic proximity to first or second priority sites, (3) sites near high-use public
recreation areas and major thoroughfares, and (4) sites that are nearly fully reclaimed and only
require monitoring of vegetative growth or other parameters. In the highest priority factor,
public health is currently considered as emergency health and safety conditions or dangers.
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WVDEP does not consider chronic public health concerns, such as those raised and addressed by
the epidemiological research. Therefore, the cumulative impacts of pollution on community
health is one factor that could be added for consideration in WVDEP’s prioritization.
Cumulative impacts on community health should be applied to factors considered in the third
order level, after the first and second order levels of priority, as it does not address emergency
danger to residents.

Community health fits within the legal framework of “other factors”

required by the Legislative rule, so adding this factor to WVDEP’s existing prioritization should
not require any changes to existing law or rulemaking and is consistent with the purposes of the
state’s SMCRA program.
Section 4.3 Cumulative Impacts
Many West Virginians in the coalfields live in close proximity to underground and
surface coal mines, coal preparation plants, coal diesel truck traffic routes, slurry impoundments,
surface blasting, underground slurry injection, and valley fills associated with mountaintop
removal mining (MTR)—all of which are potential pollution sources. Community residents
surrounded by these pollution sources are often low-income, have high unemployment, and are
living with poor health conditions [1, 4, 15, 16, 34-39]. High or increased environmental law
violations, including public drinking water violations, have also been found in these areas [4042].
These community demographic issues combine to raise environmental justice concerns.
The existing 2003 WVDEP Environmental Equity Policy states that WVDEP will ensure that no
segment of the population shall “bear a disproportionate share of the risks and consequences of
environmental pollution” because of its status as low-income (defined as “any community with
an estimated poverty population greater than 19.3%) or minority (defined as an estimated
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minority population greater than 5%) community [96]. Further, this policy commits WVDEP to
incorporating environmental equity into policy making and regulatory activities
Regardless of the cause or causes of these adverse conditions in West Virginia and the
rest of central Appalachia, the presence of these concerns indicate a need to address cumulative
impacts on residents. Cumulative impacts have been defined as
exposures, public health, or environmental effects from the
combined emissions and discharges in a geographic area, including
environmental pollution from all sources, whether single or multimedia, routinely, accidentally, or otherwise released. Impacts will
take into account sensitive populations and socioeconomic factors,
where applicable and to the extent data are available
[43]. Cumulative impacts on communities have been substantively addressed in and applied to
policy and regulatory actions in California, but have not been explored in or applied to West
Virginia.
In the absence of data on the public health impacts of multiple pollutants on low
socioeconomic communities, an understanding of cumulative impacts is a way to identify
whether concerns exist that certain populations—particularly vulnerable health populations—
disproportionately bear the burden of pollution. Vulnerable health populations are those that
have both poor health outcomes and poor health factors. Vulnerability impacts the ability of
individuals to respond or recover from stressors—particularly pollution—not as well as other
individuals [44]. For example, not only can pollution cause health conditions, but also existing
health conditions can intensify the impacts of pollution on health, making some individuals more
sensitive to pollution [45].

With the poor health outcomes, poor health factors, and low-

socioeconomic status in the coalfields, combined with the existence of pollution from coal
mining, cumulative impacts on this population likely exist.
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Section 4.4 Community Health Assessment Conceptual Model
A cumulative impacts model as an approach to address community health is supported by
a scientific foundation on the relationships between pollution and negative health impacts.
Disparities in the severity of pollution exposures and the quality of environmental conditions
exist between communities, and hotspots of poor health, degraded environments, and poverty
can often be identified in some communities. The goal of this assessment method is not to
provide quantitative measurements of pollution within coalfields communities or the extent of
public health disparities between communities. Instead, it serves as a method for distinguishing
the more impacted communities from others in order to prioritize mine cleanups, using
cumulative impacts as one factor [31]. The goal is to identify communities that warrant priority
consideration in reclaiming abandoned mines particularly because time, resources, and finances
are limited. It provides a tool to address environmental justice using a practical application of
both the existing legal duties and the financial resources of the state.
This community health assessment conceptual model for coal mine remediation is based
on the CalEnviroScreen, a screening model designed to identify areas that face multiple pollution
burdens so that funding and programs can be directed to improve public health [31, 43, 97]. It is
also modeled from other screening methods developed to address cumulative impacts on
California communities [33, 44, 98-100].

However, this model is tailored to the unique

characteristics and pollution sources in West Virginia and may fit other coal mining regions of
central Appalachia. As in the California models, simplicity and transparency are paramount so
that WVDEP and others can consider community health when prioritizing funding in the absence
of epidemiological or quantitative biological exposure studies in individual communities. The
community health factor is only utilized after sites with emergency exposures or safety risks
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have been prioritized, so that there is no concern that community health considerations interfere
with remediating emergency conditions.
This model primarily addresses cumulative impacts for the purposes of the legally
required coal mine remediation under SMCRA. It is not designed to address environmental
justice concerns from other pollution sources, although it does identify cumulative impacts and
could be revised to address a broader range of community impacts. It could also be designed to
be used when permitting new sources, such as future coal mines or in shale gas exploration. A
model such as this would be extremely useful when prospectively used to prevent or reduce
cumulative impacts. The strength of this model is that the data inputs come from data that
WVDEP and other governmental agencies already collect that are publicly available and readily
accessible.
Section 4.5 Methods
4.5.1 Community Health Scoring
This model uses a scoring system to compare cumulative impacts between abandoned
mine site communities. WVDEP would first identify the priority sites in categories 1 and 2 and
apply those considerations. WVDEP would then list the mines in the third category that need
reclamation. It would identify the counties and zip-codes where the mines are located, using the
SMCRA and water permit databases. It would apply this model to these sites as a screening
method to identify the communities that would benefit most from remediation because they have
been cumulatively impacted by pollution burdens and have vulnerable health populations.
Like the California model, this assessment combines components related to the pollution
burden and the population characteristics of the community [31, 97] (See Figure 1).
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Figure 1 Cumulative impacts on community health score composition

Pollution Burden
(1) Exposures
+
(2) Environmental
Conditions

Vulnerable Health
Population
(3) Health
Outcomes
+
(4) Health Factors

Cumulative
Impacts on
Community
Health

The scores of the pollution burden and the population characteristics are multiplied to form a
final score, reflecting the body of literature from human health studies finding that population
characteristics can multiplicatively modify the body’s response to pollution [31]. It is consistent
with risk assessment where sensitivity factors are separated out [97]. This approach is also
supported by epidemiological and biological research in central Appalachia indicating that those
with vulnerable health population characteristics are burdened by coal mining and attendant
pollution impacts more than others [1, 2, 4-6, 9, 10, 14-16, 23, 35, 38, 40, 41, 93, 94, 101-103].
Research indicates that population characteristics can create sensitivity factors which may make
pollution impacts on health intensified, resulting in vulnerabilities in the population [44]. In
particular, existing poor health conditions—such as those found in coal mining communities—
may lead to increased sensitivity to pollution [45, 104]. Thus, it should be a goal of remediation
to reduce pollution in communities with existing poor health.
The benefit of this scoring method is that it compares the communities surrounding mines
on the priority list relative to other unremediated mining communities. It does not require an
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analysis of every county or ranking across all mine sites or pollution sources. It also uses the
same weights across all candidate mines. The mining agency would use its existing factors to
identify the mines requiring prioritization and then identify the communities by zip-code(s) and
county(-ies) in and surrounding the mine. It could also be used to identify vulnerable health
communities with multiple unremediated mines in order to consider remediate clusters of mines
for economic and resource efficiency.
4.5.2 Pollution Burden
The pollution burden score is composed of two separate components: pollution exposures
and environmental conditions (see Figure 1).

Unlike the California model, this model

incorporates the public health effects with the population characteristics using the rankings
model established by the Robert Wood Johnson Foundation County Health Rankings rather than
separating these concepts.

The pollution exposures are identified as potential sources of

pollutant contacts with humans, which may constitute a risk for human health impairment.
The vulnerable health population score is composed of two separate components: health
outcomes and health factors (see Figure 1). This reflects the analysis for county health rankings
conducted by the Robert Wood Johnson Foundation. The vulnerable health population score
addresses various characteristics and outcomes that indicate an increased risk of sensitivity to
pollutant exposures.
To calculate the relative cumulative impact score, geographic areas are scored by their
comparative values for each factor (See Table 21).

92

Table 21 West Virginia Unreclaimed Coal Mines Community Health Assessment
Component

Factor

Measurement

Hazardous
chemical sources
Hazardous land
sources

Exposures

Environmental
Conditions

Toxic releases from
facilities
Superfund,
Brownfields,
voluntary
remediation, Landfill
Closure Assistance
sites
Underground leaks LUST and leaking
underground injection
sites
Drinking water
Drinking water
pollution
violations
Diesel air emissions Coal Resource
Transportation
System truck traffic
Other
Legacy abandoned Acres of
mines
unremediated
abandoned mines
SMCRA forfeited
Acres of
mines
unremediated
forfeited mines
Impaired streams
Length of 303(d)
impaired streams
Valley fills from
surface coal mines
Coal slurry waste
underground
injection
Coal slurry waste
impoundments
Other

Data Source
U.S. EPA, Toxic
Release Inventory

WVDEP, Office of
Environmental
Remediation

WVDHHR, Safe
Drinking Water Act
WVPSC & WV
State Tax
Department
WVDEP,
Abandoned Mine
Lands
WVDEP, Division
of Mining and
Reclamation
WVDEP, Division
of Water and Waste
Management

Number/size of valley
fills
WVDEP, Division
Gallons of slurry
of Mining and
waste
Reclamation
Gallons of slurry
waste
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Component

Health Outcomes

Factor

Measurement

Data Source

Overall county
health indicator
Cancer
Cardiovascular
disease
Infant mortality and
birth defects
Diabetes
COPD/Asthma

County health
outcomes ranking
Lifetime cancer risk
Mortality rate and
morbidity prevalence
Prevalence

Robert Wood
Johnson Foundation

Other
Overall county
health factors
Extreme poverty
Low-income
community

Health Factors

Minority
community

Presence of
children
Presence of elderly
Sensitive land use

WVDHHR, Vital
Statistics

Diabetes prevalence
Child and adult rates
ranked separately
County health factors
ranking
Residents living 2
times below the
national poverty level
Community with
more than 19.3% of
population in poverty
(from 2003 WVDEP
Environmental Equity
Policy)
Community with
more than 5% of
minority population
(from WVDEP
Environmental Equity
Policy)
Percent of children
under the age of 5
Percent of adults over
the age of 65
Land use near
abandoned/forfeited
mine site (schools,
housing, hospitals,
private well location,
etc.)

Other
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Robert Wood
Johnson Foundation

U.S. Census

WVDEP,
WVDHHR-Public
Health Sanitation
Division,
community sources

Analyses can be conducted on both county and zip-code levels, depending on how data is
collected by the data sources. Each factor is ranked on a scale of 1-10. The factor scores are
then averaged to arrive at the component score and added to arrive at the pollution burden and
vulnerable health population scores. These scores are then multiplied to arrive at a cumulative
impact score. The cumulative impact scores can identify communities impacted by multiple
environmental and social stressors that can place individuals at risk for negative health outcomes.
4.5.3 Exposures
I identified 5 exposures potentially impacting community health in West Virginia and
central Appalachia: (1) hazardous chemical sources, (2) hazardous land sources, (3) underground
leaks, (4) drinking water pollution, and (5) diesel air emissions. The hazardous chemical sources
are measured by the pounds of toxic releases from facilities, using the Toxic Release Inventory
(TRI) data source. Facilities that meet threshold criteria and emit chemicals to air or water or
place chemicals in land disposal must report the pounds of toxics released. The TRI database
lists the hazard-weighted pounds to zip-codes surrounding the facility. The model would rank
these sites using a range of scores and then use a weighted sum of the all TRI toxic pounds
within each geographic area on the priority site listing to calculate the score.
The existence of Superfund, Brownfields, voluntary remediation, and WVDEP Landfill
Closure Assistance (non-composite lined landfills) sites indicate environmental degradations that
pose risks to human health from the migration of hazardous substances. The model would rank
these sites as pending or active and then use a weighted sum of the all facilities within each
geographic area on the priority site listing to calculate the score.
The existence of leaking underground pollution sources place groundwater sources at risk
and present other human health risks. In the recent past, underground coal mine slurry injection
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sites have polluted and continue to pollute residential water wells. The model would identify the
Leaking Underground Storage Tank (LUST) and leaking underground injection sites and then
use a weighted sum of the all facilities within each geographic area on the priority site listing to
calculate the score.
Drinking water pollution presents a direct threat to public health and has been found to
exist more frequently in the coalfields (particularly in MTR areas) than other areas of West
Virginia [41].

Therefore, it is an important measurement related specifically to mining

remediation. Drinking water pollution would be measured by the existence of drinking water
violations under the Safe Drinking Water Act (SDWA). The model would utilize a severity
range of violations and then use a weighted sum of the all areas with SDWA violations within
each geographic area on the priority site listing to calculate the score.
Particulate matter traffic air pollution, particularly ultrafine particulate matter (UFPM),
has been associated with a plethora of poor health outcomes, including cardiovascular [105,
106], neurological [107-110], and respiratory [111] dysfunctions, as well as increased mortality
[105]. In March 2003, the West Virginia Legislature created the Coal Resource Transportation
System (CRTS) to allow coal trucks to exceed the limit of gross vehicle weight tonnage on
certain state roads within West Virginia’s coalfields. Although increasing truck tonnage up to
120,000 pounds allows coal operators to reduce coal shipment costs by reducing the number of
truck trips, heavier trucks may emit more pollution than lighter diesel trucks [112]. In fact,
researchers found increased particulate matter emissions at 3 times above the federal standard for
particulate matter along a coal truck route in a southwest Virginia community on days when coal
truck traffic occurred [113, 114]. Particular concerns exist for coal truck routes in communities
along the CRTS routes due to potential fugitive coal dust emissions from coal trucks and because
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coal truck routes exist along residential areas with steep narrow valley hollows where air
pollution from trucks can become concentrated [113, 114]. Therefore, one measurement of air
pollution exposure could be the number of miles of the CRTS in the individual county. Neither
of the agencies that implement the CRTS, the West Virginia Department of Transportation and
the Public Service Commission, collect data for estimating actual truck traffic on specific routes.
The model would utilize a range of miles as a measurement for the exposed population and then
use a weighted sum within each geographic area on the priority site listing to calculate the score.
4.5.4 Environmental Conditions
I identified 8 environmental conditions of environmental degradation that pose threats to
public health but do not fall under the priority listing as “emergency” conditions: (1) legacy
abandoned mines, (2) SMCRA forfeited mines, (3) impaired streams, (4) valley fills from surface
coal mines, (5) coal waste underground injection, and (6) coal slurry impoundments. Both the
legacy abandoned mines (administered by the WVDEP Office of Abandoned Mine Lands and
Reclamation) and the SMCRA forfeited mines (administered by the WVDEP Division of Mining
and Reclamation) would be measured by the amount of acres of unremediated land. WVDEP
should take into account the existing sites on the SMCRA forfeiture list, including those in active
and inactive remediation. Unremediated mines (both abandoned and forfeited) are a concern
because many of the communities in the coalfields may be surrounded by multiple unremediated
surface mine sites. The model would utilize a range of acres and then use a weighted sum within
each geographic area on the priority site listing to calculate the score.
The model places impaired streams under the component of environmental conditions
rather than exposures because impaired streams do not necessarily implicate direct risks to
human health, although at least one epidemiological study has found an association between the
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impaired ecological integrity of streams and human cancer mortality [10]. However, a stream
may be impaired due to impairment for aquatic life, which does not necessarily imply a human
health risk. Regardless, impaired streams are a serious source of environmental degradation.
The model would utilize a range of the length of impaired streams and then use a weighted sum
within each geographic area on the priority site listing to calculate the score.
Research has identified a multitude of environmental degradation impacts from the
practice of coal mining valley fill operations, where mountain valley hollows are filled with the
overburden waste that contains a number of pollutants [50, 51, 55, 56, 59, 65, 69, 77, 78, 80, 81,
83, 84, 86, 92]. Surface water then percolates through the overburden waste in the valley fill,
picking up pollutants, and carrying these pollutants into surface and groundwater below the
valley fill.

Therefore, valley fills are a potential environmental degradation source in the

coalfields. The model would utilize a range of the number or size of these valley fills and then
use a weighted sum within each geographic area on the priority site listing to calculate the score.
Throughout the coalfields, mine operators utilized previously mined underground mines
or other underground sites for coal slurry waste disposal using underground injection. Coal
slurry is a waste by-product from the coal production process and contains pollutants that are
harmful to the environment and public health. Courts have found that leaks from a number of
these sites impacted private drinking water sources of residents in West Virginia. Even when
these sites are not currently found to be leaking, these sites pose a risk to the environment and
are potential sources of environmental degradation. The model would utilize a range of the
gallons of injected slurry and then use a weighted sum within each geographic area on the
priority site listing to calculate the score.

98

Throughout the coalfields, coal operators have used large-scale surface impoundments to
dispose of coal slurry waste. Research has found that these impoundments are most often
located in areas with high poverty and unemployment, as well as most often in areas that also
have high levels of past mining disturbances [35]. These impoundments pose risks of failure,
which would result in millions of gallons of slurry pollution. Coal slurry waste is also a concern
because research has identified markers of coal slurry in residential wells in areas of West
Virginia and Kentucky, indicating leaks from slurry disposal sites [49]. The model would utilize
a range of the gallons of coal slurry waste and then use a weighted sum within each geographic
area on the priority site listing to calculate the score.
4.5.5 Health Outcomes
I identified 6 health outcomes potentially impacting community health and a specific
concern to West Virginia and central Appalachia: (1) overall county health indicator, (2) cancer,
(3) cardiovascular disease, (4) infant mortality and birth defects, (5) diabetes, and (6) chronic
obstructive pulmonary disease (COPD)/asthma. The Robert Wood Johnson Foundation (RWJF)
ranks all counties in the United States for both health outcomes and health factors. It compares
characteristics of each county against other counties within that same state and assigns a rank to
each county. The formulas for calculating the scores were not designed for any specific purpose
other than to assess health in the United States. Therefore, it can be relied upon as an unbiased,
transparent, and appropriate way to identify vulnerable health populations for the purposes of a
model.
The RJWF health outcomes ranking score uses (1) length of life and (2) quality of life as
measurements, and each component accounts for 50% of the total score. Length of life is
calculated as the years of potential life lost using data from the National Center for Health
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Statistics. The quality of life is calculated from (1) adult reported health status—10% of score,
(2) adult reported average number of physically unhealthy days—10%, (3) adult reported
average number of mentally unhealthy days—10%, and (4) percentage of live births with low
birthweight—20%. This data is collected from the federal Behavioral Risk Factor Surveillance
System (BRFSS), which is a standard data source in public health research.
Because the RWJF rankings are uniform across the country, this model separates out
certain characteristics of unique concern for West Virginia and central Appalachia that are not
considered in the RWJF ranking. Due to the existing epidemiological data regarding health
impacts that are elevated in the coalfields, this model also includes (1) lifetime cancer risk, (2)
cardiovascular disease, (3) infant mortality and birth defects, (4) diabetes, and (5) COPD/asthma
(for adults and children).

The West Virginia Division of Health and Human Resources

(WVDHHR) through its Vital Statistics department collects and publishes this data. The model
would utilize a comparative score for each geographic area on the priority site listing.
4.5.6 Health Factors
I identified 8 health factors impacting community health and contributing to the poor
health specifically found in West Virginia and central Appalachia: (1) overall county health
factors, (2) extreme poverty, (3) WVDEP-defined low-income community, (4) WVDEP minority
community, (5) presence of children, (6) presence of elderly, and (7) sensitive land uses. For the
overall county health factors, the model uses the RJWF health factors ranking score. It is
composed of (1) health behaviors—30% of score, (2) clinical care—20%, (3) social and
economic—40%, and (4) physical environment—10%.
The RWJF health behaviors score is composed of measurements of tobacco use, diet and
exercise, alcohol and drug use, and sexual activity risks (data relating to teen pregnancies and
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total sexually transmitted infections) using federal databases. The clinical care score is based on
access to care (using ratios of health care providers and resident health insurance status) and
quality of care (using preventable hospital stays, diabetic monitoring tests, and mammography
screening). The social and economic score uses (1) high school graduation and post-secondary
education measures, (2) unemployment levels, (3) children in poverty and income inequality, (4)
single-parent households, (5) membership in social associations, (6) violent crimes, and (7)
injury deaths. The physical environment score is based on (1) water and air quality and (2)
housing and transit. Water and air quality is based upon PM2.5 air pollution data and drinking
water violations. The air quality score is worth 5% and the drinking water violations score is
worth 2.5% of the total overall RJWF health factors score.
For the purposes of this model, I wanted to include a measurement of the environment
specifically tailored to the environmental concerns associated with the coalfields of West
Virginia and central Appalachia in order to address priorities for the remediation of coal mines.
Because the RWJF rankings are uniform across the country, my model separates out certain
characteristics of concern for West Virginia and central Appalachia that are not considered in the
RWJF ranking. This model includes extreme poverty, measured by residents living 2 times
below the national poverty level. Poverty is a concern for environmental justice because extreme
poverty can make populations less financially able to cope with the impacts from air and water
pollution.

It is also a specific concern because evidence exists that coal mining and

impoundments are more likely to be located in low-income areas [1, 16, 35].
Using the definitions in WVDEP Environmental Equity Policy, the model includes the
presence of low-income and minority communities. Similar to the CalEnviroScreen, this model
included indicators for sensitive populations by using separate scores for the percentages of
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children (under the age of 5) and the elderly (over the age of 65). These age groups are
indicators of sensitive populations based on toxicological and epidemiological evidence that has
shown these populations are more susceptible to pollution [97]. The model also include sensitive
land uses such as schools, housing, hospitals, and other health care facilities because there have
been concerns raised about impoundments and mines being located directly above elementary
schools and homes. Private well location should also be considered in calculating the score due
to concerns for migration of pollutants.
4.5.7 Other Considerations
In each component, I have identified a factor for scores of “other.” This other factor
gives WVDEP the ability to use specialized knowledge of particular concerns in the community
to impact the score. For example, WVDEP should incorporate a comment period in order to
allow residents to voice specific concerns regarding remediation priorities. A public hearing
could also be held so that the communities can become aware of the prioritization process and
the proposed cleanup timelines. WVDEP should adopt a timeline for annual finalization of the
priority list and designate that all proposed funding projects constitute a final agency action so
that residents have legal recourse to the expenditure of state funds on mine remediation.
Agencies should involve communities as much as possible in the decision-making process.
Section 4.6 Conclusions and Policy Recommendations
To date, West Virginia has not addressed the plethora of public health concerns in the
epidemiological and biological research associated with coal mining in West Virginia and the
rest of central Appalachia. Because of the limited resources available to the state due to the
alternative bonding system and under-bonding, the high risk of abandoned coal mines, and the
declining state economy, it is vital that West Virginia develop a strong model to prioritize mine
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remediation.

Given the poor health and limited resources of many of these coal mining

communities, community health should be considered as one factor. Mine remediation may be
one way to improve public health using existing requirements and funding under law. This
model is particularly relevant because many of the pollution risks identified and the poor health
outcomes have been specifically associated with coal mining and coal mining methods used in
West Virginia and central Appalachia. By utilizing this model as one factor in ranking the
priority of coal mine remediation, West Virginia can work to redress some of the issues raised
from decades of heavy coal mine permitting by the state, particularly the MTR form of surface
coal mining.
One significant attribute of this model is that it does not require WVDEP to gather new
data. It uses data already collected and maintained (and as required by law in most cases) by
WVDEP or another state agency. The model requires only estimations and ranges of data to
estimate the rankings of the priority list, so application of the model should be flexible.
Environmental impacts from multiple sources create complex issues that existing science
does not fully understand. This method does not attempt to arrive at a definitive, quantitative
cumulative risk analysis.

Instead, it takes the existing understanding and concerns of the

stressors on Appalachian communities to try to understand cumulative impacts. It presents a
starting place to improve community conditions using existing legal avenues. Agencies can use
this or a similar scoring method to prioritize cleanups of abandoned mine sites to minimize
further stressors on these communities. It is only one factor to be considered when prioritizing
state remediation, and an agency can place weight on this factor as it sees fit. State agencies
should integrate community health into state-administered and financed coal mining remediation
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because of the poor health, low socioeconomic status, and degraded environments in many of
these communities surrounded by these same coal mining sites.
Under SMCRA, there should not be any underfunded remediation sites. However, due
to legal mechanisms and the status of the global coal industry, there is a risk that there is not
enough funding. As agencies that permitted these coal mine sites and constructed the funding
systems meant to protect its residents, these agencies should consider these communities when
cleaning up these same now-abandoned coal mines.
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Chapter 5 Summary of Future Research
“[T]he opposite of poverty is not wealth; the opposite of poverty is justice.”14
West Virginia, central Appalachia, and other regions heavily dependent upon coal
extraction face an uncertain future if the coal industry continues to decline both domestically and
abroad. The human health impacts from surface and underground mining need further research,
particularly the impacts on residents within vulnerable health populations living in proximity to
mine sites. The financial risks to West Virginia remediation program are serious, especially in
light of the issues surrounding the alternative bonding systems.
The limitations of my analyses on these issues surround the available data. In many
cases, WVDEP did not have data or information, especially regarding cost analysis for water
treatment. WVDEP did not have analyses on the impacts on counties and communities as to the
bankruptcies or the pollutant loads into watersheds. It is unclear what WVDEP’s analysis into
the epidemiology on human health issues in the coalfields has entailed or what the agency plans
to do with this epidemiological data.
More research into these areas is vital as a key to West Virginia’s success in the future.
The extent and array of poor health outcomes in the coalfields is overwhelming. In 2010,
McDowell County, West Virginia, had the lowest life expectancy in the United States for men
and the second lowest for women [115]. Of the lowest 20 counties in the United States for life
expectancy for women, 4 counties are in the West Virginia coalfields, and 3 counties are in the
West Virginia coalfields for lowest men’s life expectancy [115]. The difference between life
expectancies of men in Fairfax County, Virginia, and McDowell County is nearly 20 years [115].
The state must examine what environmental policies may have contributed to the poor health

14

Bryan Stevenson, Just Mercy (2014).
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outcomes and work to improve these issues.

Not only does West Virginia need more

epidemiological and biological research, but it also needs further analyses into the laws, policies,
and practices that have shaped the state’s relationship with coal—a relationship that has been
described as an “addictive economy” [34]. For example, this dissertation identifies the concerns
arising from CWA violations associated with 401 state certifications, but more sites were also
involved in those consent decrees. Research into all violations would provide data on the county
and watershed impacts from those 6 consent decrees. Further research into discharge monitoring
report (DMR) data and communities would provide additional analyses into the community
impacts.
West Virginia’s relationship with coal is common to regions that are heavily reliant on
natural resource extraction, often leaving the regions with what is referred to as a natural
resource curse. Due to the existing health, environmental, and socioeconomic stressors existing
in West Virginia and central Appalachia, re-evaluation and implementation of existing laws,
regulations, and policies to include the impacts on vulnerable health populations is needed (See
Table 1).
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Table 1 West Virginia Surface Coal Mine Legal, Regulatory, and Policy Issues with
Recommendations
Law/Policy
Surface Mine Control &
Reclamation Act (SMCRA)
“bond shall be sufficient to
assure the completion of the
reclamation plan”
30 U.S.C. § 1259(a)

Deficiencies/Problems
WV bond ceiling of $5,000
per acre (set in 1991)
W.Va. Code § 22-3-11(a)

Recommendations
Eliminate bond ceiling and require
full-cost bonding
Increase the bond ceiling to reflect
water reclamation costs
Increase the bond ceiling to reflect
inflation since 1991

Alternative Bond System,
Combination of SiteSpecific Bonding & Taxes
W.Va. Code § 22-3-11(c)(2)

Reduces the amount of
available site-specific
reclamation funds

Increase the site-specific bonding
and reduce the reliance on taxation
due to projected industry declines
and increased costs of reclamation

WV bond ceiling of $5,000
per acre
W.Va. Code § 22-3-11(a)
Self-bonding in lieu of
posting bond
W.Va. Code § 22-3-11(c)(1)

Existing bonds are below
bond ceiling

Review all bonds and reassess based
on reclamation costs

Self-bonding reduces or
eliminates the site-specific
available funding for
reclamation

Eliminate practice of self-bonding
due to uncertainty of industry and
self-bonded operator bankruptcies

Special Reclamation Trust
Fund & Special
Reclamation Water Trust
Fund taxes
W.Va. Code § 22-3-11(g)

Tax of $0.279 per ton of
coal mined into Special
Reclamation Funds

Increase tax to anticipate risks of
large-scale future forfeitures

For approval of Alternative
Bond System, WV must be
“reasonably assured that
sufficient funds will be
available to complete the
reclamation, restoration and
abatement provisions for all
permit areas which may be
in default at any time.”
W.Va. Code § 22-3-11(c)(2)

WVDEP does not have an
assessment of the potential
water treatment cost
liabilities at existing and
future forfeited sites

Require land and water treatment
cost estimates and plans from all
coal operators at all sites

Without financial estimates
of land and water costs of
reclamation, WV cannot
determine whether it has
sufficient funds to complete
this reclamation
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Law/Policy
No requirement exists to
evaluate cumulative amount
of coal mining in counties
and watersheds

Deficiencies/Problems
Recommendations
Disparate impacts exist
Evaluate and monitor cumulative
from the cumulative amount amount of coal mining by county
of coal mining on counties
and watershed
and watersheds
Evaluate and monitor average siteDisparate impacts exist
specific bonds in counties and
from the amount of sitewatersheds
specific bond for coal mines
on counties and watersheds

No requirement exists to
evaluate total amount of
coal mining in areas with
poor public health

Cumulative impacts from
coal mining exist in
counties with vulnerable
health populations

Evaluate and monitor cumulative
amount of coal mining in counties
with poor public health to avoid
increased environmental burdens on
vulnerable health populations

Clean Water Act requires a
401 certification that there
is “reasonable assurance”
that state water quality
standards will be met for
any proposed project
needing a 404 “dredge &
fill” permit from the U.S.
Army Corps of Engineers
33 U.S.C. § 1341(a)

Nearly half of all 401 state
certifications issued by
WVDEP to coal operators
resulted in large-scale
violations of state water
quality standards, as
evidenced through coal
operator consent decrees

Re-assess the assumptions relied
upon to determine whether the
project will meet state water quality
standards
Assess whether WVDEP is capable
of adequately assessing state
certifications
Determine whether the permit
applicant (including corporate
parent) is in current or past violation
of state water quality standards
During the re-assessment of WV’s
state Clean Water Act authority,
include an evaluation of state
certification process and outcomes
for coal mining projects
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Law/Policy
Due to limited financial and
administrative resources,
WVDEP must maintain a
prioritization list of sites
needing state-implemented
remediation
W.Va. Code of Regulations
38-2-12.5.b

Deficiencies/Problems
Despite existing biological
and epidemiological peerreviewed published research
studies finding poor public
health in the WV coalfields,
community health is not
considered as one factor in
prioritizing mine
remediation

Recommendations
Consider the cumulative impacts
from coal mining on community
health under the “other factors” in
prioritization
Incorporate a community health
assessment conceptual model in
order to evaluate and include
community health as an “other
factor” for coal mine remediation

West Virginia and other regions impacted by the hydraulic fracturing gas boom can learn
from the mistakes made by the coal regions. Considering community characteristics (existing
pollutant sources, health outcomes, and socioeconomic issues), identifying vulnerable health
populations, and protecting natural resources prior to permitting projects may be more effective
and efficient than remediating the environment or improving public health after the impacts.
Monitoring the impacts on communities after permitting pollutant sources should also become an
essential part of environmental regulation. A community health assessment conceptual model
can be proactively used to reduce the problems of disparate impacts from pollution.
Environmental regulatory agencies have access to data in order to re-assess whether the
assumptions made in the permitting process were accurate and then use that information to
continuously improve outcomes. As scientists, lawyers, policymakers, and members of society,
we should work towards improving our implementation of science and law to protect vulnerable
health populations.
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